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Presence Safety Device

THE SAFETY OF PERSONNEL INVOLVED IN THE OPERATION OF]
'DANGEROUS INDUSTRIAL EQUIPMENT CAN ONLY RESULT FROM A
WELL CONCEIVED AND RIGIDLY ENFORCED SAFETY PROGRAM
IIESIGNED PERSONNEL SAFETY MONITORING EQUIPMENT PLAYS
AN IMPORTANT ROLE IN SUCH A SAFETY PROGRAM THE USE OF
SAFETY OF EQUAL OR EVEN GREATER IMPORTANCE IS THE
ROLE PLAYED BY USER MANAGEMENT INVOLVING SELECTION OF
LPROPER ~EQUIPMENT, PROPER INSTALLATION, GOOD
MAINTENANCE PROCEDURES BY TRAINED AND AUTHORIZED
PERSONNEL AND RIGIDLY ENFORCED SAFETY RULES
FOLLOWING THE PRACTICES RECOMMENDED BY SUCH.
ORGANIZATIONS AS AN.S.I. AND O.S HA.

Helm instrument Co., Inc.
361 W. Dussel Drive
Maumee, OH 43537

PH: 419-893-4356
FAX: 419-893-1371
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Helm . personnel protectlon devices are presence-sensing .devices which protects
operators and other personnel working on or around machinery. The presence-
sensing devices signals the machinery to stop when its light field or capacitive area is
penetrated. These devices cannot be used with - full revolution or non-clutched
machinery. Only part revolution clutched machines which may be electrically signalled
to stop at any part of thelr cycte may be protected W|th our Ilght curtaln When used

1910 217 and A N S I B11 1- 1988 apply AII other machrnery or other de\nces on
which our presence-sensing devices are used must meet the general machine
guardlng requirements in. O.S.H.A. Standard 1910-212 and other regulations and
standards that apply. Helm takes no: responsibility in: cases where stopping
mechanrsms af machlnery or. other devrces are not marnterned or do not meet their

to the presence sensmg devrce in terms of the stopplng of the press in seconds
The .required safety distance from the safety device to the machine’s point-of-
operation is determlned by the formula: -

Ds = 63 mches/second xTs. where
Ds = minimum safety distance:(inches)
63 inches/second = hand speed constant and
Ts = stopping time of the press measured at approximately
90 degrees position of crankshaft rotation (seconds)

+ Never operate machinery . with Helm safety devices if machinery is not in proper
~ -working: order - :

+ [nspect all stopprng mechamsms of the machlnery regularly to insure proper
- function. If machine controls that stop the machine are not working. properly the
machine may. not stop safely enough even though our safety devices are working|
properly.. Helm takes.no responsibility in cases where the approprlate machine

_ oontrols are not Worklng properly.

- Helm safety dewces operatlon must be: tested dally using: the check out sequence
listed in our manual. Perform check out sequence after any maintenance is doné to
the safety device. Extra caution labels are available if desired to attach to
machinery. '

. Pl.ease':c_:_ontactﬂHelm_ Instrument’

Page 2




CAUTION

+ Helm hght curtains must be installed by qualified personnel Disconnect all- power to
machinery before making connections to light curtains. : i

v Follow: all instructions and warnlngs in Helm s safety device manual Helm takes no
_ respon8|b|l|ty for operatlon if you do not follow the procedures and comply W|th

warnlngs in the manual

. The-enfo_rcem:ent of _the above requirements is beyond Helm's ability to.control. It is
your responsibility to follow these requirements and any other fequirements and
procedures which may be specific to your machinery.
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INTRODUCTION

You have just purchased the most reliable light curtain available. The Beacon series
light curtains incorporate a compact, rugged and light weight design with fail-safe
reliable circuitry. With a variety of sizes and models available, you can select the
specific light system for your application. Built-in immunity circuitry allows unaffected
operation from strobe lights, weld flashes, ambient lighting or other EMI and RF noise
sources. Beacon light curtains will help you comply with OSHA 1910.217, 1910.212,
ANSIB11.1 and CAN/CSA standards.

Beacon light curtains are designed to protect machine operators and passersby from
hazards associated with operating machinery by extending a curtain of light in front of
the dangerous area. If the light beams are interrupted, a signal is sent to the stop circuit
of the machine.

At Helm, quality is inherent not only in the design of our products but in the attitudes of
our employees as well.

We're working together to give you the best . After all, that's what our business is all
about - providing innovative products to help make your manufacturing process more
safe and productive.

- CAUTION

;lmmedlately after recelvmg stop S|g nal,

They must be used only on part revolution clutched machinery that can
stop at any part of the stroke.

Under no circumstance must the Light Curtain be used on full
:revoiutlon clutchied: machlnery WhICh Is impossible to stop at any part of
the stroke or cycle.
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CAUTION

The light curtain being a presence-sensing device regulated by specific
O.5.H.A. Industrial Standards. When used with mechanical presses, the
presses must meet the requirements and inspection procedures of
0.S.H.A. regulation 1910.217 and AN.S.l. Standard B11.1- 1988
O S H A regulatlon 1910 212 for general machlne guardlng must apply_

apply

Excerpts from O.S:H.A. regulation 1910.217 and A.N.S.|. Standards for
Safety Devices are provided in the appendix of this manual. Please take
a moment to read this appendix.

CAUTION

Every presence sensing- device ‘must be mounted no closer than a
specmc distance from the point of operation -or. pinch point as stipulated
in O.8.H.A. regulation 1910.217 and A.N.S.I. regulation B11.1-1988. As

per:
A.N:S.I. Formulas Ds = K x (Ts + Tc + Tr + Tbm) +Dpf
O.8.HA. F;orfn:ul-as Ds= 63 -inches/second x Ts
:Th'ese fo.rmulas will be-explained in Pages 24 & 25.

Helm light curtain must be installed adherihg strictly to above reguiations.
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SPECIFICATIONS

- Supply voltage: AC 110V or 220V

- Power supply frequency: 50/60hz

- Variation in supply voltage: + 10%

- Output contacts: 2NC, 1NO independent

- Qutput contact rating: AC 230V, 7A (COS0O=1)

- Power requirements: 30W

- Ambient temperature: -5°C~50°C

- Response time: Less than 15 msec 11"-24”
Less than 20 msec 367-48"
Less than 25 msec 547-86"

- Projecting elements; Phototransistors

- Optical axis pitch: 40mm

- Scan distance: 16 feet HRPM

42 feet HRPL11
HRPL11 Available Sizes HRPM Available Sizes
Protection Scan Protection Scan
Part # Height Distance Part # Height Distance
H11RPL11-8-0 117 42 H11RPMS8-0 117 16’
H17RFPL11-12-0 177 42’ H17RPM12-0 17" 16’
H24RPL11-16-0 24" 42’ HZ24RPM18-0 24" 16’
H36RPL11-24-0 36" 42’ H30RPM20-0 307 16’
H49RPL11-32-0 49” 42’ H36RPM24-0 36" 16’
HE61RPL11-40-0 617 A2’ H42RPM29-0 42" 16’
H74RPL11-48-0 74" 42’ H48RPM32-0 487 16’
H86RPL11-58-0 86" 42’ H55RPM36-0 55” 16°

* Replace the 0 with the letfer B for blanking capabilities

* Replace the 0 with the number 2 for dual control
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FEATURES

- Meets or exceeds O.S.H.A., ANSI and CAN/CSA

- Failsafe control reliable circuitry

- Dual selif-checking captive contact safety relays

- Compact design

- Rugged aluminum extrusion enclosed

- Very easy to align and install

- Wide selection of sizes 11” to 86" of protection heights

- Scanning ranges available up to 50’

- Two sets of any size transmitter or receiver can share the same contro! box

- Unaffected by strobe lights, weld flash or other ambient light

- High immunity to EMI and RFI noise source

- Upstroke muting capability standard

- Transmitters and receivers are non-mated, no match sets

- Optional blanking capability, auto and manual

- Supervised blanking limits, authorized personnel select maximum allowable
area to be blanked

- Obstruction verification stop signal is sent if object being blanked for is
removed

- Two year warranty

Optional Accessories:
- Corner turning mirrors
- Universal mounting brackets

DESCRIPTION

The safety device is composed of a control box, a transmitter and a receiver.

Control Box - The control box supplies direct current to the transmitter, receiver and
the blanking circuits. [t receives an output signal from the light receiver unit and
controls the output relay (R) by means of the control circuit board (MCI-MBI). [t also
monitors the output relay through a check circuit. The control box for the blanking units
also house the blanking control moduie.

Transmitter Unit - The transmitter unit emits a modulated infared light to the
receiver unit.

Receiver Unit - When all the light beams are received from the transmitter unit.
The receiver sends an output confirmation signal to the control box. If any light beams
are interrupted the receiver unit will not transmit an output confirmation signal to the
control box. This will cause a stop signal to be transmitted to the machine’s emergency
stop circuit, thus stopping the machine.
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Nomenclature and Function of Parts for Non-Blanking Unit

I

B el

RIKEN

QPTECH GURPORATION

CONFIRMATION

FUSE HOLDER

@

BYPASS LAMP
PASS-GREEN
Orange lamp lights when the INTERGEPT-RED,
slide is raising.
MAN. CHECK
&
-«
CONFIRMATION LAMP
The GREEN lamp lights when the RED FLIGKER
projector’s light passes into the fight
receiver. The RED lamp will light
when the light is intercepted. The CONFIRMATION
RED lamp blinks when pushing the
MANUAL CHECK BUTTON. » (@)eack —
INTERCEPT-RED
GREEN FLICKER WHEN
BYPASSED
POWER

Tum the cap counterclock-
wise {o replace the fuse ; e @ <
(1 Amp ). ot

OFF

A WARNING [m\
g:::x Z;::;ing -gHENsr];Mhs‘ﬂa;w
ey eoon MAUMEE CHIOLSE,
RPL I SENSING LIGHT

@

MANUAL CHECK BUTTON

Pushing this button simulaies the
output of the emergency output relay.
Pressing it wiil cause the
Confirmation iamp fc flicker RED

Be sure to tum power OFF for more
than three seconds then turn ON.
This will put the unit in the operation
mode.

Note: Do not use this button except
for the preliminary check at the
beginring of press operation.

)

POWER SWITCH

Setio ON for operation mode,
Setto OFF tums the power off.
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Nomenclature and Function of Light Projector and light Receiver

1 LOWEST LEVEL INDICATION i
OF OPTICAL AXIS %’
MNo optical axis below this level as no
sensing can be preformed lower that
the level. (Al units are standardized
this level at 4.7" [120mm] from the
level suface.) Refer to "Dimension
Diagram” on page 47.
[
e
\ \\\\‘y OUTPUT LAMP )
/ \
POWER LAMP ] o Ot Green lamp lights when receiver
™ receives light from the processor. The
Green lamp lights when the power ol . position of projector and/or recefvar
switch of control box is turmed ON. ‘ > improperty orient optical axis makes
! the lamp net tit.  The lamp will flicker
i | when the safety device ON/OFF swiich
\ | \ / is in OFF positionand will fail when
| ?/ shading the fight or pushing the manual
i check bution,

\:
CHECK TERMINALS ]

Check terminals for service or
maintenance.

WARNING! : Never touch these
terminals, for qualified service
technicians onfyt

———mn

ADJUSTMENT OF OPTICAL AXIS

After setting the projector and receiver in place, check for proper function i.e., confirm
setting position, functions, etc. with the check terminals and other points. (The
adjustment is only performed by our qualified service technician and is not allowed by
any other person.}
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Nomelature and Function of Parts for Blanking Unit

BYPASS OPERATION LAMP

Lamp is on when the
BYPASS Function is in use.

\

SAFETY DEVICE KEY LOCK

Door should be locked and key
removed when desired function is
set.

POWER SWITCH

Setto ON for operation mode,
Setto OFF turns the power off.

@

\
26 27 m@a 30\1 2
N

16 18 20 21 2 2\ m

011 12 13 14 18

Zz 3 4 & & 7

RECEIVE INDICATING LAMP

@ !

!K E RIKEN
CPTEGH EORFORATICN

FUSE HOLDER

Tum the cap counterclock-
wise to replace the fuse
(1Amp).

yd

N BYPASS MAN.gHEcK

1

CONFIRMATION LAMP

The GREEN lamp lights when the
projector’s light passes into the light
receiver.  The RED lamp will light
when the light Is infercepted. The
RED lamp blinks when pushing the
MANUAL CHECK BUTTON.

BYPASS LAMP

Orange lamp lights when the
slide is raising.
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MANUAL CHECK BUTTON

Pushing this button simulates the
oufput ofthe emergency outputrelay.
Pressing it will cause the
Cenfirmation lampto flicker RED

Be sure to tum power OFF for more
than three seconds then turn ON.
This will put the unit in the operation
mode.

Note: Do not use this button except
for the preliminary check at the
beginning of press operation.




Nomelature and Function of Parts for Blanking Unit

RECEIVE INDICATOR LED

BLANKING SWITCH

(5W3)
INTERLOCK SWITGH

For selecting interlock
blanking mode.

RESET/ SET
KEY SWITCH

Set blanking function
when switch is turned
from reset {0 set.

c:-----::-o

P m

17 18 19 20 21 r_\22 23 24
OH OFF | ON OFF ouch OHOFF | OMOFF [ ONGOFF |_OKOFF | ONOGEE pypsss

OO

oy orr oA nrr " ou nﬁso oy OFF GKOFF | ONOFF | 0% cr? QM OFF BYPRSS /
[
- @ (=]} :I O = - ==} @]

] 10 1 12 1 14 1%

1 2 3 4 H B 7 a
!’ﬁ

onore [ anorr| onoer [ owarr | oworr [ owore [ onare

OH OFF

S oY== e ==

CONFIRMATION LAMP

The GREEN lamp lights when the
projector’s light passes info the light
recaivar. The RED lamp will light
whan the light is infercepted. The
RED lamp blinks when pushing the
MANUAL CHECK BUTTON.

(sw2)
BLANKING LIMIT
SWITCH

Times 10 for number of
beams to be blanked.

é (SW1)

BLANKING LIMIT
SWITCH

Times 1 for number of
beams to be blanked,

~ D T W - |
i O L
Ty T
=
=
hl Qﬂ g, | =
—Z H@ﬁ-ﬁ%
i N S ' R B té
02 3 Il
o ‘ G o %
R %ﬁ
s = =i
1! 0 o
REEEI' SET

T

@@I@ID@I@@@@
ElsisslepeoEeiek

@ /|
— @

N
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OPERATION OF NON-BLANKING UNIT

Check procedure before operation.
A. Place the power switch to the “ON” position.
B. The power lamp located at the lower end of the transmitter is lit green.

Light receiving confirmation

A. The output lamp located at the lower end of the receiver unit is lit green.

B. The confirmation lamp located on the control box will be lit green. If the lamp
is red, check for alignment and obstruction.

Interrupted light confirmation.

A. Interrupt each light beam one by one with a pole.

B. The output lamp located at the lower end of the receiver unil will not be lit.

C. The confirmation lamp located on the control box will be lit red.

D. Remove pole and both the output lamp and confirmation lamp will be lit
green.

PERFORM THE ABOVE FUNCTIONS EACH DAY BEFORE OPERATING
AND AFTER THE LIGHT CURTAIN HAS BEEN SERVICED. USED ANY
OPAQUE 2 1/4” DIAMETER OBJECT TO PERFORM THE TEST.

Output Confirmation

1.

Interrupt the Light Curtain with a pole and at the same time depress the start
button on the press, the machine will not cycle.

Remove the pole from interrupting the light beams and depress the start button
on the press, the machine will cycle.

While the machine is cyciing, interrupt the light beams and the machine will
come to a sudden stop.
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Sudden Stop

The modulated light is emitted from the transmitter and is received by the receiver
element. It is then put through a synchronizer and amplifier, then to the discriminator
circuitry which operates the output relay. If part of the human body or an object
accidentally comes into the danger zone, thus interrupting the light beam, the output
relay will open, sending a signal to the machine stop circuit.

Upstroke (Muting)

When this feature is being utilized, the RAM will not stop by interrupting the light beam
while the RAM is in the upstroke. When the RAM is in the upstroke, the bypass lamp
is lit (amber) and the configuration lamp is lit (green). To utilize this feature, connect
the leads of 2 rotary limit switches to U1 and U2.

Self Check Circuit

Depress the manual check push-button switch; the confirmation lamp on the controi
box will flicker in red. To cancel the check condition, turn the power supply switch off
for 3 seconds, then turn it back to the “ON” position.

Check operation

In case the (R) relay of the control box does not open by interrupting the light
beam, the check circuit operates to make the (X) relay self maintain, which
results in the confirmation lamp flickering in red and the press will come to a
stop.

Whenever rotary limit switching is required in safety operation, always
use 2 rotary limit switches in series. In the event of one switch
remaining closed, the second switch will perform the function. If one
switch “remains open, then the upstroke muting function will be.
disabled and the press will stop if the beam is interrupted in the
upstroke. '
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OPERATION FLOW CHARTS

Perform operational test daily, also after installing Light Curtain, use 2 1/4” diameter
opaque to perform test.

Set the power switch and the safety device

ONJOFF switch switch of control box to the Transmitter power
ON position.

lamp is lit GREEN
\

i

1. Confirming of
light pass

Ok
+ Receiver's output lamp
illuminates GREEN.

Receives the light from the projector. The
output relay of the control box turns ON.

Control box comfirmation
lamp illuminates GREEN.

Ok

Y

Machine is in STANDBY mode for operation.

2. Confirming of

light interception.
Control box configuration
¢ Ok lamp is lit RED.,
‘ Interrupt the light beams of the transmitter Transmitter power lamp
L and receiver one by one. is lit GREEN

Receiver output larmp
OFF.

®
Operational Test (Sheet 1 of 3)
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3. Confirming of

output

@

Ok
L 4

Interrupt the light beams.

Push machine START button. ‘

I

=

Rarm will NOT go down.

Ok

Control box confirmation
lamp lit RED.

Push press START button while

light is in the PASSING state.

Ram will go down.

Receiver output lamp OFF.

Ok-

Control box confirmation
famp It GREEN.

L=

interrupt the light while the
Ram is gaing DOVWN

Ram will STOP.

Receiver output lamp
lit GREEN.

4. Confirming of
upstrake Muting

Ok

Control box confirmation
tamp lit RED.

Interrupt the light while the
Ram is on the upstroke.

|
|

Slide will go up.

Receiver output lamp OFF.

(Slide will not stop)

Control box Bypass
[amp lit ORANGE.

Control box confirmation lamp
is OFF.
Receiver output lamp OFF.

Operational Test (Sheet 2 of 3)

Page 15

Il
ey T U B

- -1

P |

VU I |



5. Check

Push the MANUAL CHECK bhutton

trol Box.
on Gontro Note: CHECK CIRGUIT

In case the (R) Relay of the control
box does not tum off by interrupting
the light beam The Check Circuit

4 operates to make the (X} relay self

maintain which results in the
confirmation lamp flickering RED

Simulates output relay fail
miales output ey faflure and the press will come to a STOP.

4

Auxitiary output relay goes into
action as check circuit functions.

Ok
Ram will NOT move, « | Control box confirmation lamp
- flickers RED.
Ok
v > Receiver output lamp OFF.

6. Releasing of check

A4

Turn OFF the power switch of controf box
for 3 seconds. Then turn the power switch
to ON.

Operational Test (Sheet 3 of 3)
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OPERATION OF BLANKING SYSTEM

Blanking enables you to disable one or more light beams when there is a necessary
interruption protruding into the light curtain, such as conveyors, material feed, or work

tables.

If area that is blanked permits intrusion into the point of operation, then such intrusion
area must be guarded by some other method.

If blanking is desired for only part of the stroke, the Helm light curtain can accomplish
this by special switching capabilities which are incorporated in our control box.

Avoid blanking where possible because blanking can increase the object sensitivity
thereby increasing the distance from the pinch point (safety distance).

When it is desired that the blanked object not be removed, Helm light curtain control
can be so set that it will activate the stop circuit if the blanket object is removed. This
will prevent a bianked area remaining blanked even though the blanked object was

removed.

Unit will remain in stop mode until object is restored in its original position or the
blanked area is cleared by the reset key.

In all cases when blanking is no longer desired, be sure to reset unit clearing the
former blanked area.
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OPERATION OF BLANKING SYSTEM

Be sure that BY1 and BY2 also BM1-BM2 are jumpered. Be sure to set a number in
SW1 or SW2 for blanking fo be accomplished.

When it is necessary to blank out light beams for such purposes as material feed
or parts blow-off, follow these instructions.

Turn switch SW3 to “OFF” position.

Turn switch SW4 to “MAN” position.

Locate area which is to be blanked.

| ocate corresponding blanking swiich and slide it to the left or “ON” position.

Turn the reset/set key switch from “RESET" to “SET” position. (This will make that

single beam inoperative and the corresponding bypass lamp will blink green.)

+ To make this light beam operational again, slide the blanking switch to the right or
“OFF” position and turn reset/set key 1o reset them back to “SET” position.

+ Any light beam can be blanked.

* * 4 &+ &

Detecting if the blanked item is removed from the beam.

Turn switch SW3 to “ON” position.

Turn switch SW4 fo “AUTO” position.

Place item to be blanked in beam.

Turn reset/set switch from “RESET” to “SET" position.

.o e

NOTE
If switch is in “SET” position turn to “RESET", then back to “SET” position.

The blanking lamp or lamps corresponding to the area blanked will blink green and will
be inoperative.

If the chute is removed from the beam, all blanking lamps will glow red and the unit will
be inoperative.

To make unit operative again whether chute is replaced or not, turn reset/key switch
from “RESET” to “SET” position.

NOTE

If chute was returned to beam, area will again be blanked. If chute was not returned to
beam, then no area will be blanked.

Page 18



Operation Procedure for Blanking Unit

In case of manual operation

+ [nitialization

SWT,2. e Set to number of light beams to be blanked.
SWa3. e OFF

SWAa.. MANU

Terminals BY1,2................ Jumpered

Terminals BM1,2................. Jumpered

Operating Sequence

*

—

Turn on power supply.

Turn on the switch or switches for the light beam or beams required to be blanked.

n

3. Turn the blanking key switch (from the “RESET” position to the “SET” position)
(the LED for the blanked beam flickers in green).

N

. Remove the key from the key switch.

If using the manual blanking function, set SW1 and SW2 to the numbers of light beams
to be bianked.

Example: To make it impossible to blank four light beams or more (up to three light
beams to be blanked), set SW1 and SW2 as follows:

SW2 SW1 5
0 s 8% (e
| 9g¥ 264

Automatic Operation

+ Initialization

SWI1, 2. Set to number of light beams to be blanked.
SWa. ON

SWA. L AUTO

Terminals BY1,2................... Jumpered.

Terminals BM1,2................... Jumpered.
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+ Operating Sequence

1. Turn on power supply.

2. Turn the blanking key switch (from the “RESET” position to the “SET” position)
(the LED (receiver indicator (red)) for the light beam intercepted by an article is
then blanked and flickers green.

* As the interlock function is enacted, the machine is stopped when the light beam
intercept is removed.

When using the Blanking Synchro Function

+ Initialization

SWI,2 i Set to (number of light beams - 1) for the transmitter and
receiver used.

SW3., OFF

SWa.. i AUTO or MANU

Terminals BM1,2.......... Jumpered.

+ Operating Sequence

Connect 2 rotary limit switches (user supplied) in series between terminals BY1 and
BY2 (the light beam set to be blanked is blanked only when the limit switch is turned
on). In case of manual operation follow steps proceeding. In case of automatic

operation follow steps proceeding.

In the case of using the Blanking Auto Memory Function

+ [Initialization

SWI1,2.. i Set t_o (number of light beams -1) for the transmitter and
receiver

SW3. OFF

SWA. AUTO

Terminals BY 1,2......... Jumpered
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Operating Procedure

Foliow the steps for automatic operation and connect 2 rotary limit switches (user
supplied) between terminals BM1 and BM2. By doing so, the light beams intercepted
are memorized and blanked each time the limit switches are turned on.

After completing blank setting, do not fail to confirm before setting to
operation that every light beam is as set. ‘No detection function is
provided for:the light beams blanked. . ' R

‘CAUTION

:W_hem_evter_the use of limit switch is necessary be sure to use 2 rotary
limit switches in series so as to assure fail-safe operation. If one switch
fails, the second switch will function until the failed switch is replaced.

Setting Method
+ Manual Blanking (SW4...... MANU)

Place the switch corresponding to the light beam, required to be blanked, in the “ON”
position, then turn the key switch from the "RESET” position to the “SET” position, the
light beam will be blanked (the LED flashes green).

+ Auto Blanking (SW4....... AUTO)

Turn the key switch from the “RESET” position to the “SET” position and the light beam
intercepted will get into the blanked state (the LED flashes green).
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Interlock Function
+ Memory Set (Terminals BM1, BM2)

When the circuit between terminals BM1 and BM?2 is open, no data is set in the
memory, so bypass action cannot be done.

With the key switch placed in the “SET” position, memory set can be remotely
controlled by an external contact signal from BM1, BM2.

+ Blanking Output (Terminals BY1, BY2)
When the circuit between terminals BY1 and BY2 is open, the bypass signal is not sent.

The bypass action can be controlled by an external contact signal from BY1, BY2.

+ Stop at the time of passing the light beam kept in the blanked state.

When the light beam being blanked (the LED flashes green) is allowed to pass while
the blanking action is in effect, all light beams are interrupted and the output relay is

turned off.

+ Setting the limit number of light beams to be brought into the blanked state (SWH1,
SW2).

The upper limit of the number of light beams required to be brought into the blanked

state is set by SW1T and SW2. (Ex.. When SW2 is set to 0 and SW1 to 3, a total of
three light beams can be brought into the blanked state.)

NOTE

At the time of shipping, set to (number of light beams - 1) so that all light
beams cannot be brought into the blanked state. (Ex.: Set to 16-1 = 15
when the number of light beams for the transmitter and receiver is 16.)
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INSTALLATION

Installation of Helm light curtain is a straight forward procedure, however, this shouid
be carefully handled since it is a safety device that protects machine working
personnel. Read carefully the following instructions in the sections listed below before
proceeding so as to insure proper installation.

Obtaining the Safety Distance
Locating and Mounting the Brackets
Mounting the Control Box

Universal Mounting Brackets

Using Mirrors with Light Curtains

Use of Horizontal Lights
oz

* > S+ + > 0»

INCORRECT INCORRECT CORRECT
MOUNTING
OPERATOR CAN PLACE OPERATOR CAN PLACE
ARM OVER LITE ARM UNDER LITE

Typical Installation
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+ Obtaining Safety Distance

It is important that the safety distance be properly calculated. If the light curtain is
installed too close to the point of operation, the light curtain may not be able to stop
the press before an intrusion, such as an operator’s hand, reaching the danger area,
therefore the machine guarding function is thus lost. If any doubt exists as to the
calculation of the safety distance, contact Helm Instrument. We will provide you with
the information you need to calculate the safety distance properly.

The A.N.S.I. Safety Distance Formuias

The AN.S.I. safety distance formula is more precise than O.S.H.A. Therefore we
recommend that the A.N.S.I. formula be used for calculating the safe distance. The
formula is as follows:

Ds =Kx (s + Tc+ T1 + Thm) + Dpf
Ds is safety distance we will find using the formula.

Kis the O.5.H.A. recommended hand speed constant, which is 63 inches per/second,
which indicates how far you could theoretically move your hand and arm in one

second.

Ts is the stopping time of the press (or other machines) in seconds measured at
approximately 90 deg of crank shaft rotation.

Tc is the response time of the press control or other machine control. This is the time
it takes for the press control to actually stop the machine after the stop signal has
been initiated.

T1 is the response time of the light curtain. Helm response time is 20 milliseconds.

Tom is the additional time of the press allowed by the brake monitor. The brake
monitor stops the press when the stop time set is exceeded. The brake gradually
wears until the limit is reached, you allow for break wear.

Tbm = Brake monitoring setting - (Tc Ts)

Now the gradual increase in stopping time as the brake wear is accounted for right up
to the limit. If brake wear was not accounted for, the safety distance would be right at
the time of measuring stop time, but as the brake gradually wore safety distance
would be too short for proper protection. The general stopping time is 120% (Tc + 1s)
when brake is new and a 110% when brake is older.
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Dpf is the depth penetration factor. This is a measure of how far an object, such as an
operator's hand can move through the light curtain before the light reacts.

0.5.H.A. safety distance as specified in regulation 1910.217 is calculated with formula
when press stopping time = 0.150 secs.

Ds = 63 inches/seconds x Ts

Ts = Minimum safety distance inches
63 inches/second & hand speed constant

Ts = stopping time of the press measured at approximately 90° positions of crank
shaft rotation in seconds, plus 15 milliseconds for light curtain response.

Ts=0.15+.015 = 0.165 inches

Ds =63 x0.165 = 10.395 inches

+ Locating and Mounting Brackets

The mounting brackets should be placed on a flat surface of the machine so as to
assure that the projector and receiver units are parallel to each other, at the same
height, and perpendicular to the floor.

LOCATE THE POSITION FOR THE BRACKET MOUNTING BLOCK SO THAT WHEN
THE TRANSMITTER OR RECEIVER IS MOUNTED ON THE BRACKET THE LINE
SIGNIFYING THE LOWEST LEVEL OF PROTECTION ON THE UNIT IS AT THE
SAME HEIGHT AS THE TOP OF THE BOLSTER OF THE PRESS. IF ON OTHER
EQUIPMENT, MAKE SURE THE LOWEST LEVEL LINE IS LEVEL WITH THE
LOWEST POINT TO BE PROTECTED. USE A SPIRIT LEVEL TO ENSURE THAT
THE MOUNTING BLOCK IS LEVEL HORIZONTALLY AND VERTICALLY.

Locate second mounting block position by carefully measuring the distance from the
floor of the first block and using a spirit level to ensure that bracket is mounted at same
height as the other and is on the same horizontal plane.

Mount brackets intc mounting blocks and tighten so that bracket is firm but can still be
adjusted. Mount projector and receiver on brackets. Proceed with mounting of control
box, wiring of unit before aligning unit.
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+ Mounting the Control Box

Choose a place where there is the least possible amount of vibration and oil. The
control box should be easily accessible to the operator and the LEDS should also be
visible. Make sure that the door can open readily for maintenance and inspection.
Also be sure that the location does not hamper the running of the wires from the
projector and receiver and the press controls.

¢+ Brackets

Helm manufactures universal mounting brackets for mounting of the light curtain and
mirrors. These brackets are applicable 95% of the time. However, if it is necessary for
you to fabricate your own brackets, please note the following requirements:

1. Light curtain should be mounted so that it is impossible for anyone to reach
over, under or around the light curtain into the hazardous area.

2. Be sure your safety distance is correct and complies with the O.S.H.A. and
AN.S.L regulation mentioned in the back of this manual.

3. Be sure the operator cannot position himself between the light curtain and the
machine. If this is possible, mount a light horizontal at about knee level.

4, The light curtain must be mounted out of the way of forklifts and other material
handling equipment.

Be sure that the safety distance from the light curtain beam to the
pinch point is calculated using O.S.HA. and AN.S.I. formulas

provided in Appendix.

Page 27



The universal mounting brackets can mount any of our light curtains. The brackets
must be strapped at the top after a certain height. The unstrapped brackets are Type

“A” and the strapped brackets are Type “B”. A chart below shows units used on Type
“A” and on Type “B” brackets.

=
N

Lowest level ' Lowest level !
of protection — of protection _,___|
Y

"l

&

Mounting Brackets
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MOUNTING INSTRUCTIONS OF TRANSMITTE

@

36"
Lowest lavel
of protection

¥

. Neie the following poinis befora mounting lights
a.) Safety distance
b.} Lowsstlevel of light beam
¢} Mounting hardware and type of fitting

. Attach the mounting panel to the press.

. Attach the fittings to the mounting panel.

. Putthe vibration-proof legs on the top and bottam
of the projector and recejver as ilustrated.

ooy N

Upper vibration-proof mount

R AND RECEIVER

50"

Lowest level
of protection

FaRe
A

4.4

S

L1

(@
—
]

Mount firmly ——»(i___ .y

‘4/ Vibration-proof rubber
bmmml e Vibration-proof cap

\

b

—

1

1
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+ Using Mirrors with Light Curtains

Helm light curtains, when used alone, can protect only one side of a press or machine.
However, sometimes it is necessary to protect more than one side. If it is necessary to
use the light curtain to protect more than one side this can be done by the use of
mirrors.

[f two sides are 1o be protected, then one mirror can be installed.
If three sides are to be protected, then two mirrors must be installed.
If four sides are to be protected, then three mirrors must be installed.

All operators and supervisors must be made aware of what
function the light curtain protects and what function it does not
protect. If the light curtain is wired to a metal stamping press it
will not send a stop signal to the scrap chopper, feed or
CONvVeyors,

Mirrors must be installed on the same plain as the light curtain since they reflect the
beam in any angle from the transmitter to the receiver.

Using mirrors affects the scanning distance the transmitter can be from the receiver.
For each mirror used, deduct 10% of the scanning distance. Helm HRPLII light curtain
can scan a distance of 42 feet when used alone. If mirrors are added, deduct 10% per
mirror, e.g.

42 x 10/100 = 4.2 new scanning distance =
42 - 42 =378

For one mirror

42 x 20/100 = 8.4 new scanning distance =
42 -84 =336

For two mirrors

42 x 30/100 = 12.6 new scanning distance =
42 -12.6=29.4

1l

For three mirrors
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A

Mounting Arrangement
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+ Use of Horizontal Lights

After calculating safety distance using ANSI or OSHA formulas, if the distance from the
pinch point to the light curtain is sufficiently large so as to permit the operator to get
between the machine and the light curtain, then a horizontal mounted light must be
added to provide full protection (see below).

[..l....

Danger: Distance between point of danger and protective
field is to large. (Operator can step behind safety device).

[......0

Protection through additional Beacor mounted horizontally
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WIRING THE UNIT

The Helm light curtain must be wired into the machinery so that any stop initiated by
the light curtain will stop the machine immediately.

The transmitter and receiver are wired in to the control box. Also wired into the control
box will be 115AC, A1 & A2 for the emergency stop and U1 & U2 for upstroke muting
if used. If special blanking is done, BM1 or BM2 or BY1 or BY2, whichever is used will
also be wired into the control box. All wiring should be done through sealtight conduit.

CAUTION

Be sure that all power to the machinery including machine
controls and motor is off, before making wiring
connections, especially when connecting 115AC and
emergency stop gonnections.

PLEASE FOLLOW THESE INSTRUCTIONS CAREFULLY TO ENSURE THE
PROPER FUNCTIONING OF THE LIGHTS AFTER WIRING IS COMPLETED.

CAUTION

A brake monitor must be used in conjunction with the light
curtain during hand-in-die feeding operation according to
0.8.H.A. 1910.217.
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Non-Blanking Unit

Connect the control box to press or other machine as fllustrated below.

o
AUX. OUTPUYS
Contact (B)
Q T g B2 H-SR | CONTROL BOX
Mg
AUX. QUTPUTS 8 o D
i Contact (A) ! F:Fg a ‘ |
; g £ |
I \ Ty MR1 =
é A1, A2 TERMINALS Y l—ﬂ Foo -T2
G IN1
Output terminal for qu'\;). uz 1 %
the EMERGENCY STOP output signal NEL. S e
ROT Jﬁﬂ 511 2
( V2
A1, A2 TERMINALS
For machines utilizing the
T Emergency Stop circuit
T GelD-D @ TYPE "8"(NC)

M x To A1, A2 Terminals

N

)

f HOT, NEUT POWER SUPPLY TERMINA)
Cannect to AC 110V. or AC 220V.

4w | Jumper
F

(i

For AC 110V,
jumper terminals F and 1V

To AC 115V
|HOT —————> power source
L
1w
F :,J”mw For AC 220V.
L2 jumper terminals F and 2V
GND i
‘ To AG 230V
power source

")

5

S
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T
Cycle check input terminals
_eZO_,_

’ Connect to the
Rotary Cam Switch

I

To U1, U2

1, U2 TERMINALS » Terminals

i BYPASS INPUT TERMINALS

Connect to bypass time swilch.
{A contact point on machine)

[Make single synchronization)

* Sensoris checked when (U1-U2) is in cycle check moda.



+ Wiring of the Emergency Stop Circuit

If the machine emergency stop circuit is normally closed (Type “B” with normally closed
contacts). run the output cable from the terminals labeled A1 and A2 of the control box

to the emergency stop circuit and wire in series (see below).

If the machine emergency stop circuit is normally open (Type “A” with normally open
contacts), run the output cable from the terminals labeled B1 and B2 of the control box

to the emergency stop circuit and wire in parallel (see below).

EMERGENCY STOP PUSHBUTTON

ya

] B2 I B I AN ] BX | AX l cx I A2 I Al | Normally Closed
Contacts
Light Curtain
o 5 Al o A2
Machine
Emergency Stop

Wiring of Output Contacts Type “B”
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Connections of output contacts

+ Description of Contacts

Emergency Stop Push-Button on N normally closed contacts.

+ Connections to Press

BEFORE Lite Curtain is connected to AFTER Lite Curiain is connected to
customer machine EMERGENCY STOP. customner machine EMERGENCY STOP.

. T. . __.T.

Light
Curtain
Al A2

]

QOutput Contact Connection to Emergency Stop Circuit
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CAUTION

Be sure that all power to machinery is off before making any light curtain
connections. Make sure power is off at the point you are making your
115AC power connections and your emergency stop connections. This
also includes machine controls and motor.

Al wiring should be done by qualified personnel only.
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CAUTION

Be sure to use qualified personnel only for wiring light
curtain. Follow the wiring diagrams precisely so that no
errors can be made. Always double check completed

wiring.
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Connections for transmitter/receiver and control box without inferconnection
box - single side

8 g% H-SR CONTROL BOX
o T8
Transitter Receiver 8 X DD
& X
o A
O M
—
v — ! ; ITR1
cl ! | — ] Foo | TRZ
F ! RCO
<] L5 N{
N o N2
GND. AT P2
NEU. |- 3T 3;’11 vy
HOT —— ™ ? v1 G2
L{J T V2
J B-conductor Shielded Wire
| 3-conductor Shislded Wire
Cable Conductor Shielded Wire . Red
s . 2. Biack
Sensocr Transmitter Receiver 3. White
I LI | 3 6 Nonémnnect 4, BrEwn
-RP reen 5. Yellow
6. Shielded Wire
o C; re:;lect Morrconnect
H-RPM 6 Brown 6 Green
Yellow
Non-connect
RPH |4 5i o
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Conections for transmitter/receiver and control box without interconnection
box - Both sides

Fer Front Side Transmitter o B CONTRO
8 B @ H-SR LBOX
Transmitter Recaiver 8 ™ D
O oX
O A2
O A
E T =
—§-—— Ei i
- o TR n'_séz T
1 1 1 I
F 4 [ A o e P !
G 15 INT !
N - B LM — 5y
GND. ' P-4~
NEU. 3 1 vz 13
ut Gl ™
HOT '8 G2 1 2
17 Ll N
L‘J [T Vi —r 1 ~
B-canductor Shielded Wire
Transmitter Receiver 3-conductor Shielded Wire
3-conductor Shielded Wire
B-conductor Shiclded Wire
Cable Conductor Shietded Wire 1. Red
. B 2. Black
Senscr Transmitter Receiver 3. White
H LH 3 6 NunG-connec:t g $FﬁWI’I
_R P reen . ellow
6. Shielded Wire
JE"G"?:;';‘EE* Non-cennect
H-RPM |6 Broum 6 Breen
Yelow
Lﬁ Lﬁ Non-connact
RPH 4 5 Green
For Rear Side Transmitter
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+ Wiring - Blanking Unit

sw3
SW4
Red SW1, SW2

. Black

INTERLOCK SWITCH
AUTO-MANUAL SWITCH
No. of bypass axis

MAOANANANANANACAN

White
. Brown

RPLI-BC2

Yellow
Shield Wire

DO LN A

—

— 2532 RPLII-BS2
Nf=

— 1724 — [ !

‘ﬁ: |

BYPASS

9-1e~————~‘

SET/RESET .

> 18—

KEY SWITCH
Reset . Sst

i

3]

H-RPLI
1) 5-conductor
no-connect:
Green
2) 3-conductor
H-RFM
1) 6-conductor
no-connect;
Green
2) é-conductor
no-connect:
Green

4 U1, UZ TERMINALS

SW3 SW4 x10 x1 ‘

O]

Swz swi

-

Brown 4[ r' ( d

[ 7-conductor shieldediwire .'; Connect to Recelver

Yellow /e
RPH (i
1) 8-conductor I '

no-connect: H 1| |\|
Ll

(Green

‘f 3-conductorshielded‘wire # Connect to Transmitter
i

NUN-¥<! @e © (] | —

—

2) 4-conductor v " G |sv[p | IN|

Eur ]| [uz

no-connect;
Green || [HoTNeuonfav] F

= |

l1v py1leyd |
: ; \ BY1, BY2 TERMINALS

1 |

mw
g

- L
1

[o]e]e)

4 HOT, NEUT POWER SUPPLY TERMINALS
Connect to AC 110V, or AC 220V,

ForaCc Hov.—L = \J
jumper terminais F and 1V

For AC 220v.——1 / = T
jumperterminals F and 2V

.

|
R
| |

A1, A2 TERMINALS
Qutput terminals for the
EMERGENCY STOP
AUX. OUTPUT

Contact (B)

1

re
AUX. OUTPUT
Contact (A)

N

i ‘ -
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+ Upstroke Muting

When this feature is being utilized, the RAM will not stop by interrupting the light beams
while the RAM is on the upstroke. To utilize this feature, connect the leads of two limit
switches as follows: (see figure below).

ROTARY LIMIT SWITCHS

TOP DEAD CENTER

| A1 AZ‘B1‘IBZ‘U1 uz\

| ‘ 270° g0°

’ ROTARY LIMIT SWITCH
& G
L | 180°
BOTTOM DEAD CENTER

NOTE: USE 2 NORMALLY OPEN CONTACT ROTARY LIMIT SWITCHES IN SERIES

Connections of leads to rotary limit switches to utilize upstroke mutting

NOTE: Use 2 normally open contact rotary limit switches in series.

+ Alignment

To align the projector unit with receiver unit use a square to make sure the unit is
perpendicular to the floor or press bed.

Use a level line to make sure the projector unit is at the same height as the receiver
unit.

CAUTION

Whenever muting is required in safety operation, always use 2
rotary limit switches in series. In the event of one switch
remaining closed, the second switch will perform the function.
If one switch remains open, then the upstroke muting function
will be disabled and the press will stop if the beam is
interrupted in the upstroke.
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+ Adjustment

Horizon Adjustment

HORIZONTAL DEFLECTION ADJUSTMENT
TRANSMITTER

RECEIVER

Optical Axis Adjustment

Turn the power switch to the “ON” position. The transmitter and receiver should be
mounted loosely so they may be adjusted easily. Adjust the projector and receiver until
the pass lamp goes on, the receiver lamp is lit and the intercept lamp goes off. The
confirmation lamp on the front of the control box should be light green.
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MAINTENANCE

Routing Maintenance

The routine maintenance and check are required for keeping this light curtain in good
order. Follow the instructions in the table and check the device.

ITEM HOW TO HOW OFTEN

Clean the filter with a soft cotton
cloth. (Do not use solvent thinner Every 3-5 days
or similar agent since it is made of
acrylic resin).

Cleaning and replacing of
transmitter/receiver filter Replace the filter by setting the
surface which will not dim with Rep|ace as necessary
breath {one side is anti-dim
processed) to inner side.

Screw Check for securing Once or twice a month

Replace used relays with new ones
and be sure to clamp them.

(R) Relay LY-2 DC 12V

{X) Relay LY-2 DC 12V

Reference: General life of relay is

Replacing of relays approximately 2-3 miillion times Once a year

activated.

NOTE: The relays are vital
components which affect
the function of the light
curtain. Be sure to replace
it annually.

NOTE: In addition to the maintenance schedule shown above, a daily inspection of
the system should be made.

CAUTION

Light curtain must be wired into your machine control
circuit so that the stop signal from the light curtain will
result in an immediate stop of the machine.
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TROUBLESHOOTING

CONDITION

PROBABLE CAUSE

REMEDY

Transmitter power lamp or
the receiver output lamp
fails, and the control box
confirmation lamp is lit red
{interrupted condition).

Receiver output lamp is lit
green. Control box
confirmation lamp is lit red.
Interrupted condition.

Light beams from transmitter to
the receiver are not aligned.

Check aignment.

Lens surface of the projector and
receiver is dirty.

Clean with a soft cloth.

A fransmitter element may he
burnt out.

Replace with new element.

Breakage or disconnection or
receiver cord.

Replace cord.

Defective electronic component on
the RPL2BCZ2 printed circuit board.

Replace RPLZBC2 printed circuit
board.

Transmitter power lamp and
receivers output lamp are lit
green. The control boxes
confirmation lamp is not it

Fuse blown (1 amp).

Replace (1 amp.)

No voltage at 14V terminal of
power transformer.

Replace with new transformer.

Defective electronic component on
the printed circuit board.

Replace RPL2BC2 printed circuit
board.

Confirmation lamp flickers
red, (X) relay is holding.

Unable to reset after pushing the
check button.

Turn power switch to off for 3
seconds, then turn back to ON.

* The start buttons are pushed, but the press does not cycle

When check button is pressed
confirmation lamp does not
flicker red

(X} Relay is defective

Replace (X) relay

Defective electronic component
on the RPLZBC2 circuit board

Replace RPL2BC2
printed circuit board

* Check button does not function

When the press does not start

and the light curtain is functioning

properly.

The output cord running between
the control box and the press
control emergency stop circuit.

Replace output cord

Contact of (R} relay worn.

Replace (R) relay.

* Press does not start and the Light Curtain is normal
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+ Standard Control Box Dimensions

< 8.27"

RPL I SENSING LIGHT

@
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+ Blanking Control Box Dimensions
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Bianking Control Box - Model RPLII-CBBP
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Transmitter and Receiver Dimensions for HRPLII

Transmitter (8 to 16 Axes)
,‘r:| 260" -
2.70" ‘ﬂ@
|
1.50"—;.! j— —»l 2.60" |<— — r— 1.50
= e ‘ _
- Sl | I 1
NI — o o |
A0 L T D
%g_ I . iyl ‘ ]———-[ (4) & .37 Ll
! | |
-l ‘\ H—” Tl il
7o | | J || o
%@_,'4.43"“ ‘ ‘ : H [ lil :
NI | ? |
= o T o
—311.80" e— L 1.44" 1.30"
Protection
Model  Height A B
HHRPL I 11* 18.28 | 1378
H17RPLII] 17 2457 | 19.69¢
H24RPL NI| 24¢ 30.87¢ 23.62¢

Receiver

—»l 2.60" G

2707
I
f

]

L]
Optical axis
lowest level

=

Transmitter Receiver dimensions (Sheet 1 of 2)
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+ Transmitter and Receiver Dimensions for HRPLII (continued)

|on8] 1s0Mmo]
sixe jeondo

WBRY
U0IJ39104d

Transmitter

—

260" -

s

&

1.40"

.m—

(4) 2.37"

(20 Axes or more)

1%

o

, — ¥
1.20" 1.20” -
A A
| |
| |
i |
| i
O o
i
—»l 1.80"
Protection
Model  Height A B
H36RPL I} 36¢ 45.47¢ 44 69*
H49RPL I} 49¢ 58.07* 57.28¢
HG1RPLII| &1° 70.69% 69.39"
H74RPL I 74¢ 83.27¢ 82.48¢
H86RPL ] 88" 95.87¢ 95,08

Receiver
al 2.50" U
® 2.40"

1.80"

Y
o
LE
B
20
T
o
B
¥
A
& =
T o
448" 3
o=
oL

(4} 2.37" / l

Transmitter Receiver dimensions (Sheet 2 of 2)
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Transmitter and Receiver Dimensions for HRPH

Projector

- 1.73% +‘

Receiver

.r
=
33
QG |
é% ‘ L@——Jﬂ LL—/ﬁ | | A e
- W“—/F B A A
f‘ ‘ ! i
I [ 5 o 1 ‘
3.00¢ ‘ |
N
e —le %L
4) @6.5mm {4} #6.5mm
{:256%) (.256%)
HRPH Series
Protection
Model  Height A B
HG6RPH 6« 12.60% 12.00¢
H12RPH 12¢ 18.90" 18.30¢
H18RPH 18% 25.20¢ 24,607
H24RPH 24¢ 31.50¢ 30.90"
H31RPH 31 37.80¢ 37.20¢
H37RPH 37« 44.10% 43,50
H50RPH 50 56.70¢ 56.10¢
H56RPH 56¢ 63.00¢ 62.40%
H75RPH 75¢ 81.90¢ 81.30¢
HB87RPH 87« 94.50° 93.90¢

PROTECTION
HEIGHT

3.00¢
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New Model :Relay board (HSR) of
H—-CBWC Control—box

Output connector Output fuses | | Output relay (R) Check relay (X)

+ EMARGENCY STOP(A) F5(B1-B2)
+ AUX.QUTPUT (A), (B) F4(AX-CX)
\ F3 (Al-A2)

ey
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New Model

Quiput cable

!..L.

» Cycle check input
» Bypass (U1,U2) input
» Power supply input

(Eor rear side} Transmitter
& Receiver

(For froﬁt side) Transmitter

v
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Transmitter Receiver Assembly
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[TEM #

1

PART #

RK19905
RK19891
RK19892
RK192893
RK19894
RK20366
RK20358
RK20951
RK20952
RK20953
RK20954
RK20955
RK20956
RK20957
RK20280
RK20385
RK20354
RK20283
RK20284

CB20356

HRPLII
PARTS LIST

TRANSMITTER ASSEMBLY

DESCRIPTION

CASE TRANSMITTER H11RPLII-8
CASE TRANSMITTER H17RPLI-12
CASE TRANSMITTER H24RPLII-16
CASE TRANSMITTER H36RPLII-24
CASE TRANSMITTER H60RPLII-40
CASE TRANSMITTER H72RPLII-48
CHASSIS, TRANSMITTER H11RPLI-8 1
CHASSIS, TRANSMITTER H17RPLII-12
CHASSIS, TRANSMITTER H24RPLII-16
CHASSIS, TRANSMITTER H36RPLII-24
CHASSIS, TRANSMITTER H48RPLII-32
CHASSIS, TRANSMITTER HB0RPLII-40
CHASSIS, TRANSMITTER H72RPLII-48
CHASSIS, TRANSMITTER H86RPLII-56
COVER, UPPER END

COVER, LOWER END

LENS UNIT

CONTROL CIRCUIT BOARD

CONTROL CIRCUIT BOARD

3-CONDUCTOR SHIELDED WIRE
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ITEM #

9

10
11
12

13

14

PART #

RK19900
RK19901

RK19802
RK19903
RK19904
RK20263
RK20364
RK20365
RK20350
CQ20358
RK20357
RK20351

RK20958
RK20959

RK12046

HRPLII
PARTS LIST

TRANSMITTER ASSEMBLY

DESCRIPTION

FILTER H11RPLII-8

FILTER H17RPLII-12

FILTER H24RPLII-16

FILTER H3BRPLII-24

FILTER H48RPLII-32

FILTER H80ORPLI-40

FILTER H72RPLH-48

FILTER H86RPLII-56

TRANSMITTER ELEMENT
CONNECTOR

SUPPER LOCK

MOUNTING BRACKET H11RPL11-8
MOUNTING BRACKET H17RPL11-12
MOUNTING BRACKET H24RPL11-16

VIBRATION PROGF LEG
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Receiver Assembly
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ITEM #

PART #

RK19895
RK19896
RK19897
RK19898
RK19889
RK20377
RK20378
RK20379
RK20380
RK20951
RK20952
RK20953
RK20954
RK20955
RK20956
RK20957
RK20280
RK20285
RK20354
RK20278
RK20277

CB20349

HRPLI
PARTS LIST

RECEIVER ASSEMBLY

DESCRIPTION

CASE RECEIVER H11RPLII-8

CASE RECEIVER H17RPLII-12
CASE RECEIVER H24RPLII-16
CASE RECEIVER H36RPLII-24
CASE RECEIVER H47RPLII-32
CASE RECEIVER HB0ORPLI-40
CASE RECEIVER H72RPL11-48
CASE RECEIVER HB86RPL11-56
CHASSIS, RECEIVER H11RPLII-8
CHASSIS, RECEIVER H17RPL11-12
CHASSIS, RECEIVER H24RPL11-18
CHASSIS, RECEIVER H38RPL11-24
CHASSIS, RECEIVER H49RPLII-32
CHASSIS, RECEIVER HB0RPLI-40
CHASSIS, RECEIVER H72RPLII-48
CHASSIS, RECEIVER H86RPLII-56
COVER, UPPER END

COVER, LOWER END

LENS UNIT

CONTROL CIRCUIT BOARD
CONTROL CIRCUIT BOARD

6-CONDUCTOR SHIELDED WIRE
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ITEM #

PART #

10

11

12

13

14

RK19900
RK12901
RK19802
RK19903
RK19904
RK20263
RK20364
RK20365
RK20369
CQ20359
RK20357
RK20351
RK20958
RK20958

RK18046

HRPLII
PARTS LIST

RECEIVER ASSEMBLY

DESCRIPTION

FILTER H11RPLI-8

FILTER H17RPLII-12

FILTER H24RPLIl-16

FILTER H36RPLI!-24

FILTER H48RPLII-32

FILTER H60RPL!-40

FILTER H72 RPLII-48

FILTER H86RPLII-56

RECEIVING ELEMENT
CONNECTOR

SUPER LOCK

MOUNTING BRACKET H11RPLII-3
MOUNTING BRACKET H17RPLII-12
MOUNTING BRACKET H24RPL11-16

VIBRATION PROOF LEG

Page 57



B2} jooud-uoneaqia {ndii) py-as | ez
Japloy L-B0TdH | 2T
thury AGOL-08 | 12
tutry oui0s-ae | 0z
YIYME Ying 0oi-Sw [ 41
yoipmg ojtbo L - 1020am (B
Yy Aay ouuahﬂunxK i
i1 MioN 020%0W [~ 81
deg jooid-uoieigp ~oaeag | 6
FLTY Y weeos | vl
INLOPURLL MO witdy | et
Avingy ‘oonig Buiuncyy Yaoidy | o
. Asy x ATIOOZAY | 08
Ansy y é
HIOIY (VUL Ay OuIg Buf3unag ]
{dTH) H201R (mujuss), [4
{di) Wooig (sujwie) 9
181414 14U} Pavog 1naayD patulg i S
1T VAL | ¥
WEdN-T1dH Sopryiog | -
Jbuny €
L-aeans 4
J-1eA0D ]
nprey uoiid| g LU BT VIR h:z

817 SLiavd

(__M3IA @3d01dX31 XOH TOHINOD )

Page 58



ITEM #

10
11
12
13
14
15
16
17
18
19
20
21
22

23

PART #

RK20279
RK20382
RK20383
RK20384

RK20168

TL20385
TL20385

RK20387

SW16345
FZ15832
FZ16342
RK20390
TR20168
RK20391
RK 15802
RK20392
SW16338
SW15831
SW16341
LT20393
LT20394
RK20395

RK19046

STANDARD CONTROL BOX

PARTS LIST

DESCRIPTION

CABINET COVER #1
CABINET COVER #2
PANEL

CABINET, CASE

RPLIIMB MOTHER BCARD STD.
CCNTROL BOX

TERMINAL BLOCK
TERMINAL BLOCK

MTG BRACKET, TERMINAL BLOCK
FOR 8220 SER

RELAY LY-4 DC 12V

FUSE HOLDER RPLII-CB
FUSE, 250V, 1A

MOUNTING BRACKET, RELAY
XFMR, STD CONTROL BOX RPLTA
GRCMMET

RUBBER CUSHION CAP
NOISE FILTER

SWITCH

POWER SWITCH RPL-CB
CHECK SWATCH SEII

LAMP, CONTROL BOX

LAMP, CONTROL BOX
BRACKET

VIBRATION PROOF LEG RPL11
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Blanking Control Box Assembly
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PART#
RK20388
RK15801
RK15802
RK20167
RK20398
RK20400
RK20401
RK20402
RK20403
SW20404
TL20408
RK20407
TL20408
TR20409
FL20410
SW16345
SW15831
RK20411
RK20412
FZ15832
FZ20416
LT20413
LT20414
SW16341
SW20415
RK20388
RK2038%
LA20316
LAZ20317

BLANKING CONTROL PARTS LIST

DESCRIPTION
CONTROL BOX MTG FIXTURE FOR BLANKING
RUBBER CUSHION TYPE ill
RUBBER CUSHION CAP
PCB, MCTHER BD RFLIIBCZ
GUIDE RAIL BRACKETS FOR BLANKING
GUIDE RAIL FOR BLANKING CONTROL BOX
CHASSIS COVER FOR BLANKING
BOARD
PLATE FOR BLANKING CONTROL BOX
KEY, BLANKING CNTRL SW 8220
TERMINAL STRIP FOR BLANKING CONTROL
STUD FOR BLANKING CONTROL BOX
TERMINAL STRIP COVER FOR BLANKING

TRANSFORMER FOR BLANKING CONTROL BOX

NOISE FILTER FOR BLANKING CONTROL BOX
RELAY LY-4 DC 12V
POWER SWITCH RPL-CB

RELAY BRACKET FOR BLANKING CONTROL BOX
SEMI-SNAP LOCK FOR BLANKING CONTROL BOX

FUSE HOLDER RPLII-CB
FUSE FOR BLANKING CONTROL BOX

CONFIRMATION LAMP FOR BLANKING CONTROL

BYPASS LAMP FOR BLANKING CONTROL BOX
CHECK SWITCH SEI!

KEYED LOCK FOR BLANKING CONTROL BOX
FRONT DOOR FOR BLANKING CONTROL BOX
CABINET FOR BLANKING CONTROL BOX

KEY FOR KEY SWITCH BY-PASS

KEY FOR DOOR LOCK
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Transmitter Assem bly
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ITEM #

PART #

RK20611
RK20612
RKZ0613
RKZ20614
RK20624
RK20625
RK20626
RK20627
RK20623
RKz20629
RK20630
RK20631
RK20616
RK20617
RK20618
RK20632
RK20633
RK20634
RK20635
RK20635
RK20637
RK20638

RK20639

HRPH PARTS LIST
TRANSMITER ASSEMBLY

DESCRIPTION

END COVER - UPPER

END COVER-LOWER

VIBRATION PROOF LEG - UPPER
VIBRATION PROOF LEG - LOWER
TRANSMITTER FILTER MODEL H11RPH
TRANSMITTER FILTER MODEL H17RPH
TRANSMITTER FILTER MODEL H24RPH
TRANSMITTER FILTER MODEL H30RPH
TRANSMITTER FILTER MCDEL H386RPH
TRANSMITTER FILTER MODEL H42RPH
TRANSMITTER FILTER MODEL H48RPH
TRANSMITTER FILTER MODEL H55RPH
TRANSMITTER CABLE

TRANSMITTER PCB

TRANSMITTER CONTROL BOARD
CABINET-MODEL H11RPH
CABINET-MODEL H17RPH
CAEINET-MODEL H24RPH
CABINET-MODEL H30RPH
CABINET-MODEL H36RPH
CABINET-MODEL. H42RPH
CABINET-MODEL H48RPH

CABINET-MODEL H55RPH
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ITEM#

10
11
12
13
14

15

PART #

RK20615
WAZ346
WA9186
583607
RK20948

RK20949

HRPH PARTS LIST
TRANSMITER ASSEMBLY

DESCRIPTION

CHASIS RPM
WASHER, FLAT
WASHER, LOCK
SCREW, HEX
FEMALE 5 PIN CONN.

MALE 5 PIN CONN.
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iTEM #

PART #

RK208611
RK20612
RK20613
RK20614
RK20840
RK20641
RK20642
RK20643
RK20644
RK20645
RK20646
RK20847
RK20619
RK20620
RK20621
RK20632
RK20633
RK20634
RK20635
RK20636
RK20637
RK20638

RK20639

HRPM PARTS LIST
RECEIVER ASSEMBLY

DESCRIPTION

END COVER - UPFER

END COVER - LOWER

VIBRATION PROOCF LEG - UPPER
VIBRATION PROOF LEG - LOWER
RECEIVER FILTER MODEL H11RPM
RECEIVER FILTER MODEL H17RPM
RECEIVER FILTER MODEL H24RPM
RECEIVER FILTER MODEL H30RPM
RECEIVER FILTER MODEL H38RPM
RECEIVER FILTER MODEL H42RPM
RECEIVER FILTER MODEL H48RPM
RECEIVER FILTER MODEL H55RPM
RECEIVER CABLE

RECEIVER PCB PH

RECEIVER CONTROL BOARD PC
CABINET-MODEL H11RPM
CABINET-MODEL H17RPM
CABINET-MODEL H24RPM
CABINET-MODEL H30RFM
CABINET-MODEL H36RPM
CABINET-MODEL H42RPM
CABINET-MODEL H48RPM

CABINET-MODEL H55RPM
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12
13
14

15

PART #

RKZ20615
WAZ346
WA9186
S53607
RK20948

RK2(949

HRPH PARTS LIST
RECEIVER ASSEMBLY

DESCRIPTION

CHASIS RPM
WASHER, FLAT
WASHER, LOCK
SCREW, HEX
FEMALE 5 PIN CONN.

MALE 5 PIN CONN,

Page 67



Appendix
OSHA and ANSI regulations for light curtains

The Occupational Safety and Health Administration (OSHA) regulations and the American
National Standards Institute (ANSI) standards for presence-sensing devices are listed here. The
OSHA regulations are in section 1. ANSI standards are in section 2.

Section 1——OSHA regulation 1910.217

Reprinted below are excerpts from OSHA regulation 1910.217 pertaining to the use of presence-
sensing devices for point-of-operation guarding on mechanical power presses. Portions from the
text of the OSHA regulations are presented in the left-hand column of the pages in this section.
Additionaily, an interpretation provided by the Precison Metalforming Acssociation (PMA) is
presented in the right-hand column. Helm Instrument Co., Inc. makes no claim regarding the
accuracy or effectiveness of the PMA interpretation reprinted here. The material is listed for
informational purposes only. It should not be relied upon for use in any specific application.
Persons making use of this interpretive material do so at their own risk. Tt has been reprinted with
the permission of the PMA.

OSHA Regulations
0OSHA 1919.21 (¢} (3) () (&

PMA Interpretation

(3) Point of operation devices

(i} Point of operation devices shall
protect the opetator by:

(a) Preventing and/or stopping
normal strokingof the press if the
opezator’s hands are inadvertently
placed in the point-of-operation

Presence-sensing device

OSHA 1910.217 (¢} (3) (iii)

(iii)

A Presence-sensing point-of-operation
device shall protect the gperator as
provided in paragraph (c) (3) (i) (a) of

this section, and shall be interlocked inio
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.

(c) (3) (D) (a) Refers to the functional
requirement of a presence-sensing
device which prevents and/or stops
normal stroking of the press.




o

Q3HA regulations for light curiains

- approximately

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

(b) The device may not be used as 2 tripping means
to initiate stide motion. )

{c) The device 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 the initiation of a
successive stroke until the failure is corrected. The
failure shal be indicated by the systen.

(d) Mauting (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) The safety distance (Ds) from the sensing feid
to the point of operation shall be greater than the
distance determined by the following formuia:

Ds = 63 inches/second x Ts where

Ds = minimum safety distance {inches);

63 inches/second = hand speed constant and
Ts = stopping time of the press measured

position of czankshaft rotation
(seconds)

European method (curtain of light) uses self trip
safety system effectively. Variance applied for
11/17/73 by Interiake Stamping Company to use
this fail-safe system.

When failure occurs, the best indication is the press
won’t run.

Top..of stroke: is--thcapoint-at:wh_ich-muting— shall
cease as it is not.possible to set a point on the

- downstroke as the exact position where the hazard

of die closing starts.

Safety distance represents the. distance.an operator
can move his hand during the time it'takes a press
to stop. The intemationally recognized hand'reach

. speed is 63 inches/second.

To determine this safety distance, the stopping time
of the press is measured with some appropriate
measuring device. The measurement is taken such
that the stop signai is given to the press at the 90
degree point of the crank position. -

+ Since some stopping time increase must be
-accommodated due to braking system deterioration,

a percentage factor must be added to the measure
time to obiain the factor for use in the equation for
determining safety distance. A percentage factor of
20% is recommended for presses with new brakes
or brakes of good condition. For older brakes, a
10% factor is recommended.

Example:

Measured stopping time = 0.190

TimcI factor = 1.2 x 0/19 x = 0.228 seconds
Calculation = 63 x 0/228

Safety distance = 14.4 inches
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OSHA reguiations for light curtains

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

OSHA 1910.217 () (3) (5)

(5) Additional requirements for safe-guarding.
Where the operator feeds or removes parts by
placing one or both hands in the point-of-opertion,
and a two hand control, presence-sensing device of
Type B gate or movable barrier (on a part revolving
clutch) is used for safeguarding:

(i) The employer shaill nse a control system

and brake monitor wiich comply with paragraphs
(b) (13) and (14) of this section. This requirement
shouid be complied with by November 1, 1975.

OSHA 1910217 (e) (1)

(c) INSPECTION, MAINTENANCE, AND
MODIFICATION OF PRESSES

(i} Itshall be the responsibility of the employer to
establish and foilow a program of periodic and
regular inspections of his power presses to insure
that all their parts, auxiliary equipment, and '
safeguards are in safe operating condition and
adjustment. The employer shall maintain records of
these inspections and the maintenance work
performed,

(ii) Each press shall be inspected and tested no less
than weekly to determine the condition of the
cluich/brake mechanism, anti-repeat feature and
single stroke mechanism. Necessary maintenance
or repair or both shail be performed and completed
before the press is operated. The employer shail
maintain records of these inspections and the
maintenance work performed. These requirements
do not apply to those presses which comply with
paragraphs (b) (13) and (14) of this section.

(3) (iii) (f) Great care must be taken to assure that .
no access 1o the die area exists unguarded.

This paragraph tells the conditionp under which a
brake monitoring system is required after
November 1, 1975.

(b) (13) Control reliability

{b} (14) Construction requirements.

" Records of clutch and brake will be weekly. Other

inspections are periodic subject to time factor
determined by empioyer,

If brake monitoring system is installed, weekly
inspection and records are not required for
clutch/brake mechanism. Other parts of the press
will require periodic inspections and records.




- OSHA REGULATIONS

OSHA  regulations pertaining to the use of
presence-sensing  devices for point-of-operation
guarding on the mechanical power presses.

(ili) A presence-sensing point—of;operaling device '

shall protect the operator as provided in paragraph {(c)
(3) (i) (a) of this section, and shall be interlocked into

. the contrel 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.

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

{b) The device may notbe used as 2 tripping means
to initiate slide motion.

{c) The device shail be constructed so that a failure
withing the. system does not prevent the normai

- stopping action from being applied to the press when

required, but does prevent the intiation ofa successive
stroke until the failure is corrected. The faflure shail
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 porpose of parts ejection, circuit
checking, and feeding.

(¢) The safety distance (Ds) from the sensing field
to the point-of-operation shall be greater than the
distance determined by the following formuia:

Ds = 63 inches/second x Ts
Wwhere:

Ds = minimum safety distance (inches); 63
iriches/second = hand speed constant; and

Ts = stoppin§ time .of the press measured at
approximately 90" position of crankshaft rotation
(seconds).

(f) Guards shall be used 1o protect all areas of entry
to the point-of-operation not protected by the
presence-sensing device.

1910.217 (c) 3) (5)

(5) 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 of Type B gate
or movable barrier (on a partrevolution clutch) is used
for safeguarding.

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

1910.217 () (1)

{¢) Inspection, maintenance, and modification of
presses — (1) Inspection and maintenance records. (i)
It shall be the responsibility ‘of the employer to
establish and follow a program of periodicand regular
inspections of his power pressesto insure that all their
paris, auxiliary equipment, .and safeguards are in 2
safe operating condition ‘and. adjustment . The
employershall maintain-records-of these-inspections
and the maintenance work-performed.

(if) Each press shail be inspected and tested no less
than weekly to determine the condition of the

- clutch/brake . mechanism, - anti-repeat feature and
- - single stroke:mechanism. :Necessary maintepance or
.Tepair or both ishail:be performed ‘and+completed

before the press is.operated.: The-employer shail
maintain records . .of these inspections and the
maintenance work performed. These requirements

" do not apply to those presses which comply with
-paragraphs (b)(13) and (14) of this section. {i.e. those

presses equipped with brake monitors.)

1910.212 :General requirements :for ail. machines

-(covers press -brakes; hydraulic ' & - pneumatic

machines not covered by mechanical power press
standard.)

(3) Machine guarding — (1) Types of guarding. 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.

This reprint is not to be used as a substitute for the law
- refer 1o your federal register. These statements are
only partial highlights regarding point-of-operation
guarding,. Other construction and control

- Tequirements must be satisfied.



ANSI standards for light curtains

Section 2---ANSI standards for presence-sensing devices

Reprinted below are the American National Standards Institute (ANSI) standards for
presence-sensing devices (light curtains). ANSIis the United States clearinghouse and coordinating
body for voluntary standards activity on the national level. It is a federation of trade associations,
technical societies, professional groups, and consumer organizations. - Some 1000 companies-are
affiliated with the Institute as company members.

ANSI creates voluntary standards to eliminate duplication and to weld conflicting standards into
single, nationaily accepted standards under the designation "American Natiopal Standards." The
standards reflect a national consensus of manufacturers; consumers; scientific, technical, and
professional organizations; and governmental agenices.

The ANSI standards below are American National Standard: Institute -B11.1-1988 for
presence-sensing devices (light curtains). -Both the ANSI standard and-its interpretation are'part of
- ANSF'standard B11.1-1988. To get a complete copy of the ANSI standard, write to: ANSI, 1430

Broadway, New York, NY 10018.

Standard

6.3.2 Presence-Sensing Point of Operation
Device,

A presence-sensing point-of-operation device, if
used, shall protectthe operator and others, and shail
be interfaced with the control circuit to prevent or
stop slide motion if the operator’s hand or other
body part is within the sensing field of the device
during the closing portion of the stroke. ‘In addition:

(1) Presence-sensing devices shail not be used for
safeguarding the point-of-operation on presses
using full-revolution clutches.

(2) When the sensing fieid has been interrupted,
use of the normai press stroke-initiating means
: shall be required after clearing the sensing field to
resume press operation.

{3) Muting (bypassing of the protective function)
. of the device shall be permitted after the hazardous
portion of the press stroke has been completed.

*+" Mauiting of the device'shall be accompiished in such

a manner that no singie component faflure shail

- prevent the normal stop command, but shall prevent
subsequent press strokes until the failure is
corrected.

Interpretation

FE6.3.2 Presence-Sensing Point-of-Cperation Device.

‘Various presence-sensing devices-employ different

sensing and-adjustment techniques. The point at

- which a device responds 1o amintrusion may vary.
- The-device should be located or adjusted so that the
-device always.responds to-the intrusion at or prior

to:the safety distance D(s). -Sec E6.3.2 (13). Also,
care should be taken when installing the deviceso. -
that it does not detect false signais from other
devices or equipment in the area.

Usuaily 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 1o provide two-
or three- or four-sided protection. Also, see
Tilustration 3. '

(3) Muting is typically accomplished by interface
circuits or auxiliary controls. The muting element
should incorporate a similar level of control
reliability as the presence-sensing device itself A
simple cam-operated limit switch wired in parallel
with the device’s output is inadequate as its failure
can remain undetected.
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(4) The device shall have an identifiable minimum
object sensitivity so that an obstruction of an equal
or greater size will be detected anywhere within the
sensing field regardless of the plane of intrusion.

(5) The device shall have 2 maximum response
- time which shall not be affected by object
sensitivity adjustments or cnvironmental changes.

(6) The devices which require adjustments to
accommodate variations in ambient or operating
conditions or which incorporate channel blanking
or floating window features shall be designed so
that the adjustments or features are capable of being
supervised by the employer.

(7) The presence-sensing device shail be provided
with a means that visibly indicates when itis and is
. not in use and functioning properiy. The device
shall also indicate which sections, if any, have been
blanked out.

(8) The device shall not fail to respond to the
presence of the operator’s or other’s hand or body
part due to the presence of a reflective object or
waorkpiece,

(9) The device shall be designed and constructed
so that any single component failure, inciuding -
output devices, shall not prevent the normal STOP
command from being sent to the press, but shail
prevent operation of the press stroke until the
failure has been corrected. In the event of a power
failure to the device, it shall initiate 2 STOP
command to the press-control system.

(10) The device and the press-control system shail
be interfaced so that the device’s STOP command
shall initiate stopping action during the closing
portion of the press stroke. The interface shall be
designed to cnsure that a singie component failure

- within the interface of the control system shall not

prevent the normal STOP command from being
sent to the press, but shall prevent operation of the
press stroke until the failure has been cormrected.

(4) The device should have a minimum object
sensitivity stated by the device manufacturer. For
example, electro-optical devices may detecta
1-1/4-inch-diameter opaque object anywhere in its
sensing field but allow 1 inch obstructions to pass
undetected at certain points in the field.

(5) The device manufacturer should state the
maximum total response time, including output
devices, of the presence-sensing device.

(6) Typically, these adjustments or controis are
key-operated or located under lockable covers.

- {7} It is useful 1o observe a display such as a meter
.or signal lamp to indicate the degree of penetrations =
as an aid to setupand shaping of the radio
frequency-field as wellias.the separate signal to
indicate instrusioniresuiting in-a' STOP:command.

.. Red and'green indicatorlamps orothermeans that
‘can be easily-seen by.the operator.and others shouid

be provided to indicate that the device is
functioning. ‘When the device s bypassed, an
amber indicator iamp or other means should be
used to indicate to the operator and others that the
device is bypassed. :

(9) See Control Component Failure (4.10) .,

-~ {10) See Control Component Failure (4.10). Also
'see Ensure (3.22).
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(11) The device’s sensitivity to intrusion shall not
be adversely affected by changing conditions
around the press.

(12) The effective sensing field of the device shall
be located at a distance from the nearest
point-of-operation hazard so that the operator or
others cannot reach into the point of operation with
a hand or other body part before cessation of
motion during the closiag portion of the stroke.

(11) Some devices may be affected by changes in
the conditions around the press such as the
placement of parts and tote boxes, grounding
conditions of the operator, or the movement of
forkdift trucks.

: (12)' The total stopping time of the press should
include the total response time of the :
presence-sensing device, as-statéd by the
manufacturer, the response time of the interface,

the response time of the control system, and the

time it takes the press to cease slide motion. The
following formula should be used when calculating

_ the safety distance:

Ds= Kx(Ts+ T+ Te+ Thm) + Dpst

where

K= thehand speed constant =63 inches per

second

Ts =tthe stop-time 'of the press'measired from the
- ifinal de-energized control element, usuaily the air
valve

Te= theresponse time of the press control

NOTE: Ts + Tc = are usuaily measured by a stop
time measuring de vice,

Tr = -the response time.of the Ppresence-seasing
- .. "deviceand its.interface, if any, as stated by the
- manufacturer or measured by the employer.

Tom = the additional stopping time allowed by the
stopping performance monitor before it detects
stop time deterioration. See Stopping-Performance
Monitor (4.11),

Dyt = the added distance due to the penctration
factor as recommended in Figure 2. The minimum
object sensitivity is stated by the manufacturer. If
beam blankouts or floating window features are
used, these figures should be added to. the object
sensitivity figure before using the chart.

Whenever the press-stroke stop command or
stopping-performance monitor time or angle
setting is changed, the safety distance should be
recalculated. See Stopping-Performance Monitor
(4.11).
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(13) The device shall not be affected by ambient

light or by light-source decay so that the increase
in response time or object sensitivity is greater
than the value used to calcuiate the safety
distance.

(14) All areas of entry to the point of operation
not protected by the presence-sensing device
shall be otherwise safeguarded.

(15) When a device is used ona press in a
single-stroke mode and when the protection of

. the operator is dependent upon the stopping
-action of the press; a stopping-performance MR

monitor shall be required.

- the operator:or others:to place themseives::

NOTE: No increase in safety distance is
required for fixed-channel blanking applications
if the blanked arez is entirely occupied by the
material or fixtures.

In some instances, the use of blanking does not
allow efficient production of certain piece parts.
Horizontal placement of the sensing field, so.that
it detects the operator’s waist area, may present a
solution. In this application, the operator may
freely manipulate the workpiece and operate the
press as long as the operator stands outside of the
horizontal sensing ficld. The sensing field ...
should be located so that the operator.cannot .-

.reach the point-ofoperation:prior:to:intesrupting -

the sensing field and-.completion of the stopping -
action. Where possible, the sensing field should

-~ bewof sufficient depth to prevent the operator
. from standing between the field and the point of

operation. )
-.-However,ifthe:position.of the device:will allow

between the sensing field and the point-of ~v -
operation, auxiliary guards or.devices such as but
not limited to barrier guards, safety mats, or
other devices.should be used-in conjunction with
the device to prevent the operator or others from

-exposure to the point-of-operation hazard.

(13) Exampies of ambient light are associated
with windows, Jight fixtures, skylights, bay
doors, or die lights.

(15) See Stopping-Perfomance Monitor (4.11).




UPDATE

OSHA LOCKOUT/TAGOUT REGULATIONS

Dear Customer:

Asyou know, OSHA required all manufacturers to.enact hazardous energy control
(lockout/tagout) programs by January 2, 1990. Metalforming companies and
other manufacturers have expressed a great deal of concern . about this new
regulation.

According to OSHA staff in Washington, DC, a *compliance directive® for use by'
OSHA personnel in enforcing the lockout/tagout regulations should be completed
and available fo the pubilic.

e -

In the meaniime, a special committee ‘of PMA members'met recentiyto discuss
the lockout/tagout regulations-and what metalforming companies can do {o
make sure they: are in.complete compiliance. All :agreed you.can-expect to be
required 1o provide documentation for your company’s loc kKout/fagouf program
in any future OSHA inspections, just as OSHA inspectors have asked to see your
company’s hazard communication program and occupationat injury records in
the past.

The committee focused on several key issues, which are summarized below:
- Sources of hazardous'energy.ina typical metalforming operation;
- Determining when if is necessary o lockout equipment; |

- Qutlining OSHA's "paperwork requirermnents” that are written into the ruie;
and

- Developing guidelines tc help metalforming companies implement its
lockout/tagout program.

Sources of Hazardous Enerqy

OSHA’s lockout regulations define an energy source as: "Any source of electricdl,
mechanical, hydraulicy pneumatic, chemical, thermal, or other energy.” You must
lockout or block these sources when servicing or maintaining.equipment *in which
the unexpected energization or startup of the machine or equipment, or relegse
of stored energy could cause injury to employees.”
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You will find many sources of hazardous energy in your plant which needs to be
controlled and/or locked out during servicing and maintenance. These hazards

range from unanficipated machine startup to springs and unbiocked rams, Here
are a few examples:

- Metaiforming equipmenf (press brc:kes,--power-:presses;:spinning-—mcchines,
siide forming machines, and roll forming equipment, for exampie);

- Hywheels on mechanical power presses and press brakes;
- Unbiccked rams and springs (especially torsion springs);

- Sources of hydraulic power and devices fhat control hydrauiic power,
such as solenoid valves:

- Alr-powered parts and slug.ejectors, as well as any.other gir-poweted . -
equipment;

- Ofher residual energy stored in hydraulic-and preumatic:systems that may
need fo be bled or blocked:

- Material handling and feeding eqijipmenf, such as sheet loaders/stackers,

‘independently powered transfer systems, coil feads ‘and siraightfeners, and
conveyors;

- Tool room equipment, including machining centers, grinders; wire EDM,
etc.; and

- Other equipment, inciuding grinding or deburring machines and welding
€guipment.

Depending on the operations performed at your company, you may find
additional energy sources of hazardous enerqy.

Determining If You Must L ockout

The goal of OSHA's lockout/tagout rule is to provide compiete profecﬁbn to
employees sefvicing machinery and equipment. According to OSHA, servicing or
maintenance procedures that mandate use of lockout/tagout inciude:

"Workplace activities such as consfructing, installing,
seffing up, adjusting, inspecting, modifying, and
maintaining and/or servicing machines or equipment.
These activifies include lubiication, cleaning, or
unjamming of machines or equipment and making

- adjustments or tool changes,; where the emplovee may
be exposed to the unexpected enerdization of startup of
the equipment or release of hazardous energy.”
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Servicing or maintenance that takes piace during normal production operations
is covered by lockout if: .

- Anemployee is required to remove or bypass a guard or safety device; or

- Anempiloyee is required to place any part of his orher body into a point
of operation or similar danger zone that exists white the machine is
operating. -

However, QSHA has provided an exception o this rule, which states that:

‘Minor fool changes and adjustments, and other minor servicing
activities, which take piace during -nomal -production
operations are not covered by this standard if they are'routine,

- fepetitive,. and integral to the use of - theequipment for

- production, . provided that - the work_is - performed _using

* glterngtive measures which provide effective protection.”

*Alternative measures which provide effective protection® inciude OSHA and
American National Standards Institute (ANSI) - approved ‘machine guarding
methods typically used fo protect equipment operators. (Consuit OSHA and ANS|
standards to ensure that your machine guarding methods are up-to-date.)
These methods include:

- light curiain - Inferlocked bariiers guards
- Pullback safety devices : - Two hand controis

Each emplovyer -- your company - must determine when to lockout each piece
of machinery and equipment during each step of g maintenance or service
procedure. Because each company is unique, uniform guidelines for locking out
equipment cannot be provided. Youmay find that you need to lockout machinery
for part of a procedure, but not 4il.

You might wish. to use the following four'key questions* to help make your decisions.

‘Weldotron recommends that you answer these questions conservatively - no

‘maybe’s* allowed. Answering them incofrectly could resultin OSHA fines Cf, mere
importantly, a severe employee injury.

1. Is power (energy) necessary to perform the servicing or maintenance on the
machine?

YES: Lockout is not required. ‘it wouid make it impossible to perform
the servicing or maintenance. All other OSHA machine guarding
standards must be followed.

NO: Go to question 2.
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2. Is there an "unexpected energization or startup* hazard that couid cause
injury o employees?

YES: Go to question 3.

NO:  Lockoutis not required. If you can-prove 'thatstartup 6fthe
machine will not cause injury to any-employee,'there'isno
Unexpected-energization hazard. Similarty; ithis-would ‘apply
if you can prove that there i$ N0 chance of the-machine
unexpectedly being energized. Allother OSHA‘machine
Quarding standards must be followed. '

3. Is the work being performed. ('Minor-gfooi.f_ch,qmgesg;@ggm.djusménfsﬁcn_d
v 'otherservicing, .dctivifies which ’rcke.ploce;p_uring:nogmckproducﬁon i
L *o'pe,__rgﬁons_,y W (o) utine, repetitive, and Integrattothep roduction-function?-

A

YES: Go to question 4.
NO: Lockout is required.

4, Is the work performed 'using aiternative measures which provide éffective
profection?"

YES: Lockout is not required.. Remember, these measures are'thosa
recognized by OSHA and ANSI machine:guarding standards,

NQ: Lockout is required.

Lockout/Tagout Paperwork Requirements

: !6ckouf/1‘c:goufstcndcrd. Thisis the information an OSHA inspector will want to see
in an inspection. Following is g brief explanation of each: '
.- You.must have a-written-energy-contral’ procedure for €ach machine (or
«  groups of-machines with similar controis and hazards). This written procedure
must include: )

R :;g-,;\:'wi.;:]‘:he_~.:s¢,ope_,wpurpe'se; Guthorization, rules, and how your company will
enforce compliance: '

- A specific statement of the procedure’s intended use:

- - Specific steps for the placement, remova, and-fransfer of lockout -~ = ...
. .-devices, and the responsibility for them, )

- Requirements for festing amachine to verify the-effectiveness of
- lockout or other €nergy control measures.

~You musf.\c.erﬁfy_?hot empiloyeestraining in specific !ockouf/,tcgouf:,pro:cé*diireé
has taken place and is being kept up-fo-date.: This must include the name.of
-each employee frained, and-the dates of training. I
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3. You must certify that you inspect your lockout/tagout pr’ocedures; at least

annually fo identify any problems and ensure that they are being followed
- by empioyees. This ceriification must: '

-+ ldentify the machines and equipment the lockout/tagout procedure is
. -being used on; :

- List the date of the inspection:

- The employessincluded in the inspection; and

- The name of the person performing the inspection.

4, You must certify that you have re-trained-youremployees:whenever an
... - Inspection of your procedlures.shows;Thqtrlqc_kpuit;i_s?;b_.,ea'mg?fp[@geriy,i_rnple; |
e - o Mented, orthatyour procedures need to-berevisediChanges In:pro-»:7 . -
< wercedures, jobreassignments, 'orr;'fpur_c:hase;of,"q'ner:pie'ce::Of;fequw‘m'e‘ﬁ‘t‘-"?"fi;;'- -
:-also trigger re-training that must be certified. R

Guidelines for iImplemeniation and Compliance

If you haven't already, start implementin our lockout/tagout proaram ioday.
Following are six steps to take that wil help you evaluate and/or-begin imple-
menting your procedures. :

1. Identify the sources of hazardous energv in vour lant.-Remember, these
sources will likely exist both Inside and out of the press room.

2......Developappro tate procedures.forlockin Qutieach source:of:-hazardous = |
- eneray. You wil probably want to include your shop foreman and productior
employees in this process.

3.  Document these procedures.

4.".  With your employees, ask the four "key questions® about situations that right
* fequire lockout/tagout. - Thisis a key elementin developing your fraining pro-
- gram.- Different.machines and activities Mmay or may not trigger the lockout
requirements. ‘ .

-+, .Develop and implement vour jockout/tagout emplovee training. Employees
-uwillbe hgined in‘one of two ‘groups: :

- Authorized employees, who work on machines and implement the lockou
. procedure. Authorized employee fraining must .inciuderecogniﬁon of
- - <hazardous energy sources; the type and magnitude of energy:available .
=~ in the.workplace, and the methods of isclating and controlling hazardous
energy. .

- Affected employees, who may be in the work area where equipment is
- being locked out, Affected employee training must includé ‘awareness of
the purpose and use of the energy conkol procedure: that locks are not
to be bypassed or defected.
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6. Notless than once a vear,_and whenever YOou have reason to believe the
lockout procedure is not being foliowed, inspect Your procedure and
retrain emplovees, -

OSHA and ANSI Standards

All OSHA machine guarding regulations are part of Chapter 29, Subpart 0.in the
Code of Federal Regulations (29 CFR). They can be purchased by-ccﬂh‘ng
(202-783-3238) or wiifing the Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C., 20402. Regulations affecting machinery foundin
metalforming companies include: '

29 CFR 1910.212. General requirements for ai machines;
29 CFR 1910.215. Abrasive wheej (grinding)"-mcchinefy;

. 29 CFR1910.217. - - Mechanical power presses; and
29 CFR1910.219. - . Mechanical power fransmission apparatus (beits), -

ANSI Standards can be purchased by writing. the Americcn..Nt:ﬁonaLSfcndqrds
Instifute, 1430 Broadway, New York, NY. 10018.. Key - standards ~affecting
metaiforming companies are:

- ANSIB11.1 Mechanical power presses;

- ANSIB11.2 Hydraulic power presses;

- ANSIB11.3 Power press brakes:

- ANSIiB114 Shears; and

- ANSIB11.12 ~ Roll forming and bending machines.
NOTE

This update has been developed to help customers
comply with federal OSHA lockout/tagout requirements,
It should not be construed as a substitute for professional
legal counse] on-.requirements under the standard.

state, or local laws, or for failure o provide adequate
information and fraining to. employees,




