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How It Works: A Simple, Reliable Device

The key to Lasernet®
sensing is reflected
laser light.

Using a constant-speed rotating mirror,
the Lasarnet sensor scans laser light 20
times per second over its adjustable 10 to
110 degree. field of view. Special retrore-
flective backgrounds reflect the laser light
back to the sensor's photodetector. This
permits the compact Lasernet sensor to
heuse both the laser light source and the
receiving elements,

(Objects placed between the reflective
background and the sensor disrupt the
reflectad laser light, The Lasernet sensor's
on-geard microprocessor measures the
[ocation of these disruptions. From this,
tha Laserngt can calculate the sensed ob-
ject’s size and position.

In the accompanying diagram, the web
nasses between the sensor and reflective
background. The Lasernet sensor meas-
ures the position of each edge and calcu-
|ates the center position and width of the
material. Inaddition, the Lasernet system
is ideally suited to measure roll diameters

Laser Source

The Lasernet is a Class [l laser product. The U.S. Center for
Davices and Radiological Health has determined that Class [l
lasers {oUtputs below 1 milliwatt) are safe except for deliberate
fong-term exposure by staring directly into the beam. Since
Lasernet’s output is rapidly scanned aver its field of view, only a
smallfraction af the output power can be incident onan objecton

a duty cycle basis.

on unwind and rewind stands, detect web
breaks, and measure toop height.

The Lasernet menitors take the infor-
mation from sensor's sarial output port,
scale these values for metric or English
units, and display the actual position and
width to an operator.

Retroreflectors

The Lasernet sensor outputs informa-
tion via serial (R5-232 or RS-485), TTL
and analog (0 - 10 VDC) signals. The
moniters have cptional serial (RS-232 &
20macurrentloop), relay (Dual form C)or
analog {0 - 10 VDC & 4 - 20 ma) output
signals.

Retroreflective material has the unique property of returning light on the same
path of its arigin over a wide range of ingidentangles. Twe typas of retroreflec-
tors are commonly used: glass beads and miniature mirrors placed at right
angles nextto each other to forma cube. The second type, called “corner cube”
or “microprism reflectors”, s more efficignt than the glass bead variety and thus
provides better performance. Nameo stocks a wide variety of each type of
reflectar, including corner cube reflective tape which is the preferred reflective

material for web or strip sensing.
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Simultaneous Guidance
& Width Measuring

A single Lasernat sensor and control monitor can be used to
simultansously measure a web or strip’s position and width—
you no longer have {o use separate systems!

The systsm provides real time digital display, minimum/
maximum width racording, out-of-tolerance alarms, operator-
controlledmetric/U.S. scaling, and analog control signals. These
signals can ba used by & local controller to keep the web on frack
cr adjust the wicth to keep it in spac.

Handles Varying Widths
Without Sensor Repositioning

Unlike ohotoelectric slot sensing systems, different web ar
strip widths can be accommodated without moving or repro-
gramming the Lasernet. Initial calibration can be as easy as
placing a known width of web or strip under the Lasernetand then
setting the display to read this width. No other adjustments are
necessary—even if widar or narrower product is run, Lasernet
autormatically compensates.

Non-Contact Sensing

Because Lasernet is a non-contact sensor, it reguires much
less maintenance than mechanical sensors, which must be
constantly replaced, repositioned, or recalibrated. Furthermore,
Lasernet’s very long sensing range allows it to be mounted far
from tha web or strip and still provide highly accurate measure-
mens,

Works in Dirty, Dusty Environments

Because it uses precise laser light with a high signal-to-noise
ratio, the Lasernet sensor needs no special lighting and can
operate in very dirty industrial environments where many optical
sensing systems cannot. The sensor is not affected by the web's
color and does not have to be adjusted when changing products.

Performance

Resolution:

The Lasernet sensor has extremely high
resoluticn—15,360 bits cver a 90° scan or
.00586° (90° + 15,360 bits). The linear
resolution for a given application is related
tothe distance from the sensartothe weh or
strip.

Accuracy:

The Breakthrough Sensor for
Web & Strip Applications

Ignores Extraneous
Debris & Objects

Lasernet can be programmed to fgnore
extraneous debris and dy-products of the
manufacturing process, as well as ma-
chinery and other objects that might entar
its field of view. Selectabls options let the
user define the size of objects to ba ig-
nored.

Easy To Interface With
Existing Controls

Lasernet can be a direct replacement
for your existing sensors. No redesign of
yaur conlbrol system is necessary because
[.asernet can mimic many sensoer outputs.
The sensor has serial (RS-232 or RS-
485), dual analog {0 - 10 VDC), and three

real tima TTL signals. In addition, the
monitorsofferanalog (0-10VDC &4-20
ma), dual form-C relay and serlal {(RS-232
& 20 ma current loop) output signals.

Simple To Install

The sensor uses visible red laser light
that can ba used to case installation.
Simply apply power to the senser, see
where the laser line is, and place the
retroreflective background along this line.
The sensor can be installed in any orien-
fation without effecting its performance,
and the retroreflective backgrounds can
be as much as +30 dagrees off of the Las-
emel’s incident beam,

The accuracy of the sensor is related to
the resolution and is typically £ four times
the resolution. e
Formulas:

D = Distance from Lasernet fo web or strip

Linear Resolution =

D x tan .00586° = D x 000102
+Accuracy =

+0 x tan .0234° = £ D x .000409

Example A

D = 84"

Linear Resolution = 84" x 1an{.00586) = .00859"
+Accuracy = +84" x tan .0234 = +.03431"

Example B

b=21

Linear Resolutlon = 24" x tan{.00586) = .00245"
+Accuracy = +24" x tan 0234 = +.00082"




7 Web & Strip
Guidance

Objective

A vary accurate guidance system that
can ba installed out of harm's way and
gasilyaccommodates differentweb or strip
widths.

Solution

Placed overhead, the Lasernet sensor
can continuously menitor either the cen-
ter or edge position of a web or strip. The
Lasernel monitor receives the position
data from the sensor and outputs either an
analog or serial signal proportional to the
wel or strip's position. The culput can be
fed to linear actuators se they can control

the web or strip's position.

The Lasernet monitor can be scaled to
display {ininches or centimeters) tha web

strip's- position.  The menitor’s scale
and offset functions aliminate tha need for a signal conditianing Because the sensor can guide varying width products without
stage in the manufacturers controller, any adjustment, set-up time is reduced when changing over toa
Benetits different gauge or product.

The sensing system is remotely mounted, keeping it from  Installation

ing damaged or wom by the web or strip. This non-contact  The Lasernatismounted in the desired position, usuallyasove
nignance, and re--  theweb or strip. Then the sensor is turned on and the retrorefiec-
v background is placed along the line formed by the visible red
laser light,

The stationary web or stripisthen physically
gentered by machine. A voltage mater is con-
cled {0 the sensor and the Lasernet is ad-
Jsted Until a 5V reading is given (the center of
sor's 0- 10 VDG output).

ment List

gt Sensor (LAN110-30001)

gt Position Monitor (LN150-20001)*
sflective Background (LN180-00011)
gt Connector (LN180-00001)

L75A (minimum) linear regulatad
poly

POWER

it Namco for various outout options.

Wol/Sirlp Mons




Loop Control

Objective

Pracise monitoring and control of loop
height using a non-contact sensor that
could be readily installed.

Solution

A Lasernet sensor is used witha speed
controller to regulate the motor of the
unwind stand that controts loop height.

The web or strip is placed in its ideal
loop position (or height). The Lasernst
sensor is mounted to the side of the loop
and a retroreflective background is posi-
tioned across from it, on the other side of
the loop.

A voltage meter is connected {o the
sensor,  The sensor is turned on and
adjusted until the meter reads 5V (the
center of the senser’s 0- 10 VDG output).

Whan the loop moves from its ideal
height, an analog signal proportional to
its new position is output to the motor
speed controller, The Lasernet can be a
direct replacement for reactor-arm sen-
sors, connecting directly to motor speed
controllers.

Benefits
Eliminates damage, stretching, oradded
tension that reactor-arms produce, Lag-

ernet is not affected by air currents, water,
debris, ar variable web speed. Results in

much less maintenance and downtime than contact sensing
systems.

Unlike pinpoint photoslaciric sensors, Lasarnet senses ovara
large field of view and can signal alarms anywhere along its
sensing range. If the loop moves cut of the Lasernet’s field of
view, a “target-out-of-view” Indication Is sent to the controller,
prompting alarms. or autematic maching shutdown.

Lasernet is reliabie for a wide range of web or strip malerialg,
widths and gauges.

Equipment List
Lasernet Sensor (LN110-30001}
Retroreflective Background {LN180-00011)
Lasarnet Connector (LN180-00001)
24 DG, .75A (minimum) linear regulated power supply
Cabling * Existing Speed Controiler

Equipment List
Lasernet Sensor (LN110-30001)
Lasernet Position Monitor (LN150-20001)*
Retrareflective Background (LN180-00011)
Lasernet Cannector (LN180-00001)
24 VDG, .75A {minimum) linear regulated power supply
Cabling

*Consult Namco for various output options.

Gauging Roll Diameters

Objective
A nen-contact way to measure roll dizmeters and indicate
when roll is full,

Solution

A Lasernet sensor is placed above a roll, A retroreflective
background is placed underneath and to one side of the roll.

The Lasarnet measures the roll diameter by determining how
miuch of the refiective background is blocked. Theanalog output
based on rall size can then be used to dynamically control the
rawind motor speed, Tha Lasernet will output a TTL signal when
the roll reaches a user selectable size band. This signal is
typically used to initiate a splicing sequence whenthe current roll
is full.

Benefits

The Lasernat can be mounted out-of-the-way, far from the roll,
while providing real time measurement of the roll’s diameter, Its
non-contact sensing will not damaga the materiai being rolled,
and it requires much less maintenance than contact systems.

Al

-




") Ultra
Accurate &
Wide Web
Control

Objective

Extremely accurate monijoring of web
or strip width and  centerline or edge
nositicn.

Solution

Two Lasernets are used, one at each
edge of the web or strip. Aprogrammable
controller with a serial inout port receives
data from the sensors and then calculates
the web or strip width and position. The
arogrammable centroller's oulput ¢an be

fed to linear actuators. Equipment List

Benefit Two Lasemnets with RS-485 outputs (LN110-40001)

A nighly precise, non-contact method Two Lasemet Connectars (LN180-00001)
o monitor very large webs or Strips. Retrareflective Backgrounds (LN180-00011)

Cabhling

24 VDG, 1.5A {minimum} lnear regulated power supply

Programmahle Gontroller with serial input ports

Equipment List
Two Lasernets with RS-485 outputs (LN110-40001)
Two Lasernet Gonnectors (LN180-00001)
Retroreflective Backgrounds (LN180-00011),
24 VDG, 1.5A (minimum) linear regulated power supply
Cabling
Q Programmable Controller with serial input ports

Multiple Slitting Lines
Width Monitoring &
Control

Objective

Measure and control width or position of multiple strips in
slitting lines. -

Solution

One Lasernet car menitor the width or position of up to sight
different slit strips. Another Lasernet can be used to guide ar
measure the uncut material befora it enters the slitter,

The sensors should be mounted directly over and perpen-
dicular to the material, The retroreflective background should be
positioned under the material so that the Lasernet “sees” it an
bath outer sidas and between each strip of material.

Far both sensor installations, material of known width and
position are used to initially scale and offset the Lasernet
Monitor, Theslit strips can hava various widths, and alarms can
he set for each,

Benefits

No other sensor canmeasure eight strips simultaneously with
the nrecision and rapid rasponse time of the Lasernet.

Flrthermore, Lasernet provides measurement of the slitprod-
uct independent of the slitter, therefore it can detect driftand wear
of the knives.

Far guality zssurance or SPC, a comparison of the uncut and
the cut widths can be made to determine the amount of scrap and
the true efficlency of the production procass.




Mechanical Block Diagram
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S ifications
Range

1" to 20" using a 4" target
(LN110 Serles)

3'to 50" using two 4" targetse
(LN120 Series)

View Angle
+45° from normal center ling (LN110/
120-20001 Series). £5° to +45° from
normal center line {user adjustable for
|.N110/120-30001 & 40001 Series)

Scan Rate
20 scans of viewing field per second

Standard Target
4" % 4" retroreflector EP175-13900
{LN110 Series)
Two 4" x 4" retroreflectors EP175-13900
{LN120 Series)o

Range Accuracy, Angle Accuracy, Range
Resofution, Angle Resalution
Refer to “Perfarmance’ box on page 1

Sensitivity 1o Targel/Beam Normality:
Standard specifications are hased on
normal {perpendicular scanning of
target). When non-normal scanning of
target arises, the effect on range is to
indicate ths target is further away
according to the Cosine Law,

Dutputs (Dipital)
1) TTL. real time signal return pulse (high
durlng return of light from retroreflector)
2) TTL scan synchronization pulse (high
when scanning view angle)
3) TTL target in view signal: {high when
ratroreflector targat is in view, polarity
can be adjusted in LN110/120-30001 &
40001 Serles)

Indicator LED"s
1} "Laser Power On’
2) "Target in View"

Pawer Requirament
Nominal 24 volts OC input; 12 watts (17
watts for LN120 Series).

Laser Source
Class 11 helium ngon 0.8 MW(2.0 MW for
LN120 Series). Meets CORH Class Il
requirements. Direct viewing of non-
scanning beam not recommended.

Failure Detection Modes
1) Laser is turned off when scanning
maotar stops.
2) TTL synchronous signal is lost if laser
source fails.
3 Loss of “Target in View" signal
indicates no target or that heam is
blocked.

Mounting
Maunting bracket attached.

Environmental
NEMA 1, 12, & 13 mstal housing, 0°C to
40°C operation, mederate vibration

Renuest publicalion CD/LN110A420 for ordering information.

Nameco Controls, An Acme-Cleveland Co.
7567 Tyler Bivd., Mentor, Chio 44060 U.S.A.
{216) 946-9900 or 1-800-NAMTECH, Fax: (216) 946-1228

LASERMET and Namco are registerad trademarks of Nameo Conlrals.

@ 1989 Nameo Controls,
LNBROT-A

5M/9-22

Calibration
Calibrated at factery; external adjust-
ments for range and angle available

Ambient Light
Insensitive tc ambient light

Scan Buffer Zone
Used to prevent partial scanning of
targets that cross boundaries of viewing
angle.

Serial Communicationse
RS-232C or RS-485 data format; 8 data
bits, 1 or 2 stop Gits no parity. Factory
selectable transmission rates form 300
to 38,400 B.PS.

Note:
oTwo 4" x 4” retroreflectors with
outside edges of reflectors spaced 10"
‘apart,
@ Spacify desired transmission rate and
number of stop hits when ordering.

Application
Data &
Product Demo
Available

Call 1-800-NAMTECH for more
details about the applications in this
brachure, Wearealso happy to help
you with unigue sensing
applications.
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