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Smart Photoelectric
Solutions Since 1954

Photoelectric Sensors, Fiber Optic Light Guides and Controls

The Company

TRI-TRONICS COMPANY, INC. was formed in
1954 as an engineering oriented firm specifically
devoted to the design and manufacture of high
quality Photoelectric Sensors and Controls. We
have earned a reputation as a leading innovator
in photoelectric technology and developed a
number of revolutionary products. Our sensors are
sold through a worldwide network of technical
sales Representatives and stocking Distributors.

The Products

The Company designs and manufactures Pho-
toelectric Sensors, Fiberoptic Light Guides and
Controls for a wide variety of industrial applica-
tions. Included are sensors for use in the op-
posed, retroreflective, proximity and convergent
modes. The product line includes registration
mark/color perception sensors, miniature mod-
els, DC and AC sensors, fiberoptic light guides,
controls and complete systems.

Recent Developments

Many new and innovative products have been
introduced recently, including the MINI-EYE™
miniature sensor, the all-purpose EZ-EYE™
sensor, and the RETROSMART™, a high perform-
ance, clear object sensor. The RETROSMART™
performs flawless detection of anything...from
clear filled PET bottles to shiny cans. We have also
increased our selection of Plastic Fiberoptic
Light Guides.

The Facilities

TRI-TRONICS owns and operates a 28,000 sq.
ft. facility in Tampa, Florida, close to Tampa In-
ternational Airport.

Services

TRI-TRONICS offers a wide variety of innovative
Photoelectric Sensors and Controls to fit nearly
all industrial applications. Marketing, Sales and
Engineering personnel welcome inquiries and
will offer solutions to even the most difficult
sensing problems.

ttco.com
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SMARTEYE® EZ-PRO™ 2.

e Automatic adjusting, local or remote
e One-Touch Autoset™

SMARTEYE® PRO
& PRO REMOTE 2-9

* Automatic, self-adjusting
e Optional remote AUTOSET™
or action alert output

SMARTEYE® MARK Il 217

* Enhanced performance with respect
to the Classic SMARTEYE®

» Very high speed and resolution

* 50 microsecond response

SMARTEYE® MARK Il 2-25

e Miniature, high performance
e DIN Rail mountable

SMARTEYE® CLASSIC 234

e High speed
= High resolution

OPTI-EYE® 2-42

e Economical DIN rail mount sensor
= Miniature general purpose sensor
= Changeable optical blocks



GENERAL APPLICATION SENSORS

PAGE

EZ-EYE™ 2-49
e Affordable, all-purpose sensor
e EZ to use Push-button adjustment

MINI-EYE™ 2-55

e Standard & 18 mm Mounting Models

e Thru-Beam models

e Laser Thru-Beam models

* M8 4-PIN connector or 6 ft. potted cable

MITY-EYE® 2-62

e AC & DC Miniature Sensors
» General purpose sensor
» Changeable optical blocks

TINY-EYE® 273

e Miniature, tamperproof sensor
e Proximity or Thru-Beam models

U.S. EYE® 2-79

* AC/DC Sensor with Timer, Relay or
Triac Output Options
e Conventional sensor with unique features



SPECIALTY APPLICATION SENSORS
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SMARTEYE®
RETROSMART 2-83

* Flawless detection of clear
FULL bottles and shiny cans
* No proxing on shiny objects
e Detection of irregular shaped clear objects

SMARTEYE®
STEALTH-UV 2-89

» Digital Models

* Analog Models

» Designed to detect the presence
of invisible fluorescent materials

» Fiberoptic options

e Up to 24" range

SMARTEYE® DCS 2-94

e Remote, digitally controlled sensor
e Highest resolution of any model
e Parameters can be changed dynamically

LABELeEYE® 2-101

e Optimized for label detection
e AUTOSET™ set up
e Low cost

SMARTEYE® EXTREME
HIGH-INTENSITY 2-104

e Thru-Beam

e Fiber Optic

e Penetrates many packaging materials for con-
tent verification



REGISTRATION MARK SENSORS

PAGE

SMARTEYE®
COLORMARK I 2-109

« High Resolution Registration Mark Sensor
* 5 LED color options
* 50 microsecond response time

MARKeEYE® PRO 2-115

* High Resolution Registration Mark Sensor
e White LED

e AUTOSET™

= Remote Set-Up option

MARKeEYE® 2-121

e Opacity Mode Gap Sensor
e Low cost
e AUTOSET™

DANGER WARNING DANGER

TRI-TRONICS industrial control products are designed for machine control in fac-
tory automation applications only.

They were not designed to meet OSHA and ANSI safety standards. Therefore, they
should never be used in personal safety applications.

The output devices incorporated into the TRI-TRONICS controls and industrial sen-
sors can fail in either the energized or de-energized state. Therefore, if inappropriately
used in “people” protection systems, an unsafe operating condition may result which
could lead to serious injury.




FIBEROPTIC LIGHT GUIDES AND ACCESSORIES

PAGE

FIBEROPTIC
SENSING SOLUTIONS 31

« Standard Glass
* Miniature Glass
e Custom

ﬁ PLASTIC FIBEROPTIC

LIGHT GUIDES 3-24

* Wider selection of tips
e Economical
» Coaxial bundle

CONTROL MODULES 41

e Power Supplies
e Logic Functions
e Relay & TRIAC

ACCESSORIES 5-1

e Cables

» Reflectors

e Reflector Mounting Brackets
e Fiberoptic Accessories

e Power Supplies Accessories

e Testing Supplies

e Optical Blocks

e Sensor Mounting Brackets

DATA REFERENCE TABLES 6-1

GLOSSARY, INDEX, 7-1
REQUEST FORMS



RETROSMART™

High-Performance
Clear Object

Sensor

Flawless detection
of anything...from
FULL clear bottles
to shiny cans.

= Designed specifically to detect transparent/translucent plastic or glass
containers, as well as shiny metal cans.

= Operates in the retroreflective (beam break) sensing mode, using a high
performance reflector (AR6151 reflector included with sensor).

= Optimum range (distance to reflector) 6 in. to 8 ft. (15.24 cm to 2.4 m).
= AUTOSET™ setup routine requires a single push of a button with the reflector in view.

See Page 2-83
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Outperforms
Anything

In its Price

j— .

Miniature
Photoelectric
Sensor

m Sensors are available with either infrared (IR) or red LED
light source, and either NPN or PNP output transistor

m Standard and 18 mm mounting models

m Fixed Optics - Proximity, Retroreflective, Polarized
Retroreflective, and Thru-Beam

m Laser Thru-Beam models

= Immune to indirect ambient light and strobes

See Page 2-55



™

EYE

Affordable
All-Purpose Sensor...

B EZ to adjust...AUTOSET™ routine requires a single push of a button.

B EZ to select sensing mode...Choose from ten completely interchangeable optical blocks.
B EZ to align...Flash Rate Indicator monitors received light intensity.

B EZ EYE™ sensors are equipped with both NPN and PNP output transistors.

B Responds to sensor’s pulsed modulated light source...immune to most ambient light.

Premium Features
at an economical
price!

See Page 2-49



Wider Selection of

Plastic Fiberoptic Light Guides

e Economical
e Coaxial bundle

See Page 3-24



Fundamentals of Photoelectric Sensing
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Fundamentals of Photoelectric Sensing

Today’s photoelectric sensor is one of the most versatile
non-contact sensing devices known to man. The reliability of
photoelectric ““eyes” or “‘sensors” took a giant leap forward
in the early 1970s when the light
emitting diode (LED) replaced the
fragile incandescent light source.

This solid-state light source
also enables the designer to elimi-
nate most problems previously
caused by ambient room light.
Modern pulse modulated photo-
electric sensors respond only to

SENSOR

Figure 1-1-1a

Beam Break

Contrasting Light Levels

The sensing task of any digital switching photoelectric
sensor is to respond to and resolve the difference between
the contrasting light levels and
switch its output accordingly.

When operating in the Beam
Break mode, the intensity of the
light beam reaching the receiving
lens is in its brightest or lightest
state condition before an object is
introduced into the light beam
path. Introducing an object into

T OBJECT

DETECTION PATH

the light emitted by their own Beam Make the light beam path will block out,
light source. — or diminish, the intensity of the

This capability allows the sensor _:::::- OBJECT received light beam, resulting in
to be very sensitive and responsive ~ LT BEAM the darkest state condition. (See

to small light changes that occur to
the light beam path between the
light source lens and the receiving
lens.

SENSOR

Figure 1-1-1b

For an object to be detected, it must affect the intensity
of the light beam reaching the sensor’s light detector in one
of two ways:

* The object must break or diminish an existing light beam
path between the light source lens and receiver lens—
Beam Break mode. (See Figure 1-1-1a)

* The object itself must diffuse or reflect the light beam
to the receiving lens—Beam Make mode. (See Figure 1-
1-1b)

One sure way to simplify the selection of a photoelectric
sensor to fit your application is to remember that you only
have two choices—Beam Make or Beam Break.

Beam Break

Light State

OBJECT

RECEIVER LIGHT
* SOURCE

DETECTION PATH

Light and Dark State Figure 1-1-2a

Dark State

OBJECT | = = = = = =

EFFECTIVE

* BEAM

DETECTION PATH LIGHT
SOURCE

RECEIVER

1-2

T Figure 1-1-2a)

In the Beam Make mode,
the darkest state condition is
before an object is placed in the light beam path. The
lightest state condition is when an object is introduced into
the light beam path so as to bounce, or reflect, the light
beam to the receiving lens. (See Figure 1-1-2b)

The amount of difference or deviation of the intensity
of the light beam in its lightest state condition vs. the
intensity of the received light beam in the darkest state is
called “contrast.”

These contrasting light levels define the degree of dif-
ficulty of the sensing task. In real estate, it is well known
that the three most important considerations are location,
location, location. In photoelectric sensing, the three most
important considerations are contrast, contrast, contrast.

DETECTION PATH

Beam Make

OBJECT

}

DETECTION PATH

SENSOR

Dark State

Light and Dark State Figure 1-1-2b

OBJECT

SENSOR *
DETECTION PATH

Light State



Beam Break Sensing

Opposed Mode

In the Opposed Mode of sensing, two separate
devices utilizing either lensed or fiberoptic light guides are
used to make or break a beam.
« One unit is the light source.
* The other is the receiver.

In this mode, the light
source transmits a beam of
light across the detection path

dusty, dirty, and moisture-laden environments.
Remember...when opaque, go Beam Break.

Retroreflective Mode

The Retroreflective sensor contains both the light source
and receiving device in one
housing. A unique dual lens
system or bifurcated fiber
optic light guide establishes

to the receiver. Detection
occurs when an object inter-

OBJECT

the transmitted light beam
path and the returned light

RECEIVER

rupts, or sufficiently diminish-

es, the intensity of the
received light beam. (See ;
Figure 1-2-1) Opposed Mode, Figure 1-2-1

Unfortunately, Beam Break
sensing is often overlooked as a result of the initial cost of
purchasing and installing two separate devices and the
sometimes tedious task of alignment. However, the
opposed mode of sensing has distinct advantages when
detecting opaque products. It provides the most reliable
sensing method under very adverse conditions, such as

Opposed Mode

1. Detection of very
small objects.

2. Detection
of an object’s
precise
location.

DUAL BEAM
LIGHT SOURCE

3. Detection
of fill levels
in containers.

DETECTION PATH

beam path on the same axis.
When a retroreflective sensor
or fiber is pointed or aimed at
a reflector, the light beam is
reflected back to the receiv-
ing lens or fiber. (See Figure 1-3-1) Sensor alignment with a
prismatic reflector can be skewed by 10 to 15 degrees and,
still a strong light beam will return to the receiving lens on
exactly the same axis as the original transmitted light beam.

To detect presence or absence of objects, the light
beam path is directed across the detection path so that

LIGHT
* SOURCE

LIGHT
SOURCE

RECEIVER

5. Detection of
splices or overlapped
materials.

6. Detection of
container contents.

1-3
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Beam Break Sensing

passing opaque objects interrupt the light beam. When the
light beam is broken or when the intensity of the received
light beam is reduced below a threshold level, the sensor
responds by switching its output.

When sensing small parts, the recommended choice is
opposed mode sensing using
fiberoptic light guides. The
retroreflective sensor is gener-
ally low in cost and easy to
install. However, care must be
taken to ensure that shiny
objects passing near the sen-
sor do not reflect a light beam
off the surface of the object
strong enough to accidentally
switch the sensor’s output.
This undesirable characteristic of the retroreflective sensor
is referred to as proxing. To prevent proxing, the sensor’s
light beam can be aligned on an angle of incidence that
reflects the light beam away from the receiving lens.
Another way to reduce proxing is to polarize the light

SENSOR

Retroreflective Mode

1. Detection of large objects.

2. Detection of reflective tape moving at high
rapidity.

3. Detection of objects
moving at high
velocity.

1-4

4 REFLECTOR

DETECTION PATH

Retroreflective Mode, Figure 1-3-1

beam. Polarized light helps to ensure that only the light
beam reflected off the prismatic reflector reaches the sen-
sor’s receiver. While reducing the response to light reflect-
ed off the surface of the sensed object, polarizing reduces
sensing range.

Transparent/Shiny Obiject
Detection

In the past, the retrore-
flective sensor has been the
most effective choice when
detecting opaque objects.
However, recently things have
changed! Thanks to advances
in technology, the new
RETROSMART™ retroreflec-
tive sensor can — absolutely, without fail, detect ANY
transparent/translucent or shiny object. The RETROSMART
sensor provides a single, non-chattering output for each
transparent PET bottle or shiny metal can that passes
through the sensor’s narrow, red light beam.

4. High performance
retroref_lectlve sensor 2 3 a2 4 /Q}l
for sensing a = Nt
transparent glass
or plastic product. g

/|

y
v

5. Fiber optic
retroreflective
detection of
moving objects.

6. Beam Break detection

of objects at sensing sites
where mounting space is
limited.




Beam Break Sensing

Gap Sensors

Gap sensors are an excellent choice to sense a distin-
guishing change or object on a continuous web or roll of
materials. By using opacity mode sensing techniques that
utilize a light source capable
of penetrating through the
web of materials, gap sensors
can register slight contrasting
light level changes and pro-
duce an output signal for a
specific machine operation.

A significant advantage
of opacity mode sensing with
TRI-TRONICS gap sensors is that end users do not need to
be concerned with web flutter or ambient light, including
strobe flashes.

Depending on what you are trying to sense, opacity
mode sensors can give you the desired output signal to per-
form machine functions. Typical applications include sensing
labels on a roll, sensing registration marks on printed pack-
aging material, and splice detection on continuous webs of
material. Since opacity mode sensing distinguishes the light
level change as light passes through a web of material, the
web must be translucent or transparent. Most webs of
packaging material such as film, metallized films, and paper
do allow light to pass through. Opaque materials such as
aluminum foil do not allow light to pass through and, there-
fore, cannot be used in opacity mode sensing.

RECEIVER

Opacity Mode

Registration Mark Sensing

Transparent
or translucent

web \

MARKeEYE®
The MARK<EYE® sensor is designed to see printed

registration marks on most packaging materials on a
continuous web. By detecting the contrasting light level
difference between the back-

MARKS ON WEB ground material and the reg-
/ istration mark on the web,

the sensor's output signals to

perform a machine function.

LIGHT SOURCE WEB
Opacity Mode Beam Break Figure 1-4-1

LABEL<EYE®

The LABEL<EYE® sensor is designed specifically to
sense a variety of adhesive labels on a continuous roll. It
works by detecting the contrasting light level change that
penetrates through the backing material of a web and a
self-adhesive label. The function of the LABEL*EYE® is to
look through the backing paper to detect the "gap"
between the labels and signal the labeling machine to
stop the dispensing mechanism before the label is com-
pletely dislodged from the backing material. With the
next "up' label protruding off the end of the peeler
plate, it is now perfectly positioned to be applied to the
next product as it passes by on a conveyor.

Label Sensing

1-5
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Beam Make Sensing

Optical Proximity Mode

Optical Proximity sensors contain both the light
source and the receiver in one common housing. The
light source lens shapes the light beam into a diverging
column of light that, with
distance, increases in width
and decreases in intensity. A
wide angle receiving lens is
used to collect the reflected
light beam off the surface of
the object to be detected.
(See Figure 1-5-1)

A bifurcated fiber optic
light guide can also be utilized as the light passes
through the fiber optic light guide. The light is reflected
off the object and passes back through the fiber to the
sensor's receiver.

It is often difficult, if not impossible, to access both
sides of the detection path of objects moving past the
sensing site. When this circumstance occurs, the Beam

SENSOR
Optical Proximity Mode Figure 1-5-1

Optical Proximity Mode

1. Detection of multiple
objects on common
conveyor systems.

2. Detection of web
material.

3. Detection of translucent ¥ '
objects. n

1-6

Make mode of sensing is the only choice. For example,
when attempting to detect each item in a row of objects
resting on a common conveyor belt, the proximity sensor
is recommended. In this situation, the proximity sensor
must resolve the difference
between the contrasting
light levels reflecting off the
object vs. light reflecting off
the conveyor belt.

The suppression of light
reflecting off shiny objects in
the background can be
enhanced by proper posi-
tioning of the sensor. If the angle of incidence to the
reflected light beam is adjusted so that the light beam
path does not return to the receiving lens, the proximity
sensor will only respond to the light diffusing, or reflect-
ing off the object itself.

Unfortunately, there are many situations when the
intensity of the light reflected off the object is not much

OBJECT

DETECTION PATH

4. Detection of identifying features of an
object for orientation.

5. Detection of the fill
level of the contents of
a container.

6. Detection of unwanted )
condition for product |G
inspection
task.




Beam Make Sensing

different than the intensity of light reflected off back-
ground objects. In applications when the differential
between these contrasting light levels is minimal, a high
performance sensor equipped with high gain amplifiers
and the contrast indicator
are recommended. As a
result of the diverging light
beam, it is sometimes neces-
sary for small objects to be
as near as 1/8 inch to the
receiving lens or fiber tip to
be detected. Larger objects
can be detected at a dis-
tance of up to 6 feet or more in this mode.

SENSOR

Convergent (““V-Axis”) Mode

The convergent mode of Beam Make sensing is very
similar to the proximity mode. The convergent beam sen-
sor, like the proximity sensor, responds to a light beam

Convergent Mode

1. Detection of small parts.

2. Detection of fill level in con-
tainer.

3. Detection of object when background light
suppression is required.

Shiny Metal
White Object

___________________ - OBJECT

EFFECTIVE BEAM

Convergent (“V-Axis”) Mode Figure 1-6-1

path that reflects off the surface of the object. However,
the lensing system of a convergent (also referred to as
“V-Axis”) sensor converges the light beam into a small
spot of light at a distance of a few inches, precisely at the
receiving lens focal point.
Using this technique pro-
vides an effective method of
enhancing background sup-

pression, while directing, by
T reflection, a very strong
light beam on a direct path
to the receiving lens. In
addition to improving back-
ground suppression, convergent sensing is very useful
for small parts detection and for detection of printed
identification data.

Fiberoptic light guides can also be used in a conver-
gent mode for “V-Axis” sensing. Simply direct two fibers
at the target in a “V”’ configuration and small parts or
the contrasts of an object can be detected.

DETECTION
PATH

4. Detection of printed
registration marks.

5. Detection of condition for
product inspection task.

1-7
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Color Perception for Detecting Registration Marks

White LED Light Source

The White LED Light Source in our
sensors is the best choice for detecting
the widest variety of colored registration
marks on today’s packing material. White
Light enhances performance when detect-
ing dark-colored registration marks on
dark-colored webs of materials. In addi-
tion, the COLORMARK II sensor is
equipped with Red, Blue, White and Green
LED light sources. These colors are useful
in applications when the preferred White
Light Source does not optimally perform;
i.e., a White or Blue LED light source is
recommended to detect pale yellow marks
on a white background.

Color Registration
Mark Sensing

When detecting registration marks
printed in a wide variety of colors on

packaging materials, we recommend
white LED color light source for broad
band color detection.

Imagine yourself viewing a printed red
mark on white paper stock. The red mark
looks dark in contrast to the white paper.
Now, imagine placing a red transparent
filter in front of your eye while trying to
view that same red mark. The red mark
now becomes difficult, if not impossible,
to see. If the sensor is equipped with a red
LED, the sensor would have the same
problem. Now, imagine yourself viewing
that same red mark through a green fil-
ter. The white background now appears
bright green, but the red mark appears
black or very dark. That's the contrast we
are looking for!

Equipping the sensor with a green
LED provides the sensor with the same
advantage as the green filter did for your
eye. Now, the red mark provides more

Blue LED

Red LED

Green LED

White LED




Color Perception

than adequate response to the contrasting light reflect-
ing off the white background.

Opacity Mode Sensing

The MARKeEYE® offers an excellent solution for
opacity mode sensing. It is a slot sensor optimized to see
printed registration marks on transparent, some translu-
cent, and metallized film on a continuous web of mate-
rials. Since the MARKeEYE® operates in the opacity
sensing mode, the color of the registration mark simply
doesn’t matter.

Optical Proximity Mode

The MARK<eEYE® has been designed to detect the
widest variety of color marks on the widest variety of web
colors. It is optimized for high-speed detection of registra-
tion marks on opaque materials.

When another color of LED is desired, the COLOR-
MARK Il is an excellent choice. With the Red, Blue, Green,
and White LEDs, seeing the registration mark has never
been easier.

Other Color Perception Tasks

The SMARTEYE® MARK Il Series or EZ-PRO sensors
are extremely useful in object sensing tasks when a dif-
ference in color is the only distinguishable feature. An
example of an application where color perception is
extremely useful in object sensing is identifying the con-
tents of a container by the mere color of its cap. Please
note that not all similar shades of the same color can be
resolved; however, many can.

TRI-TRONICS sensors, designed for color perception,
are all equipped with high gain amplifiers and the
Contrast Indicator. They are capable of sensing differ-
ences in the color of objects introduced into the light
beam path. The resulting signal level deviation is then
amplified to a useful level and displayed on the 10 LED

S

Dark Mark/Light Background

Contrast Indicator. Whenever a color perception task is
presented to a SMARTEYE® MARK Il or EZ-PRO sensor,
the Contrast Indicator eliminates all the guesswork.

Choosing the Correct LED Color

Preferred color perception of the sensor is controlled
by the color of the LED light source.

Solid-state light emitting diodes are available in
several different colors, such as white, red, green, blue,
and infrared. Variable *““shades™ of colored visible light
emitting diodes (LEDs) provide an extended choice for
the light source of a pulsed photoelectric sensor.
Selecting a color for the LED light source provides the
same advantage as choosing a very selective colored filter
for narrowing the response of the photoelectric sensor to
a specific color. Narrowing the response of a photoelectric
sensor to a specific color provides obvious advantages
when color perception is required.

Please note that when operating in the Beam Make,
proximity mode of sensing, a WHITE LED light source is the
best choice for detecting dark colored objects.

Ny

Light Mark/Dark Background

1-9
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Luminescence Sensing

Luminescence Sensor Lmiignt source

The SMARTEYE® STEALTH-UV sensor is a special pur- Ultraviolet light _

pose sensor designed to detect the presence of invisible Luminezg;i'c‘fgcanner

fluorescent materials contained in special chalks, inks, Visible light

paint, greases, glue, and optical brighteners found in

labels, paper, tape, string, etc. The sensor contains an ULTRAVIOLET
ultraviolet (UV) solid-state light source that is used to | I T 1 17 17 1>
excite the luminescent materials to fluoresce in the visi- 0 300 400 500 600 700 800 nm
ble range. The sensor’s detector then responds to the vis-

ible fluorescing light. When the received fluorescing light Visiple light range depending

level, as displayed on the Contrast Indicator, reaches a UV light

level of “4”” or above, the NPN and PNP output transis- Fluorescent marking
tors will switch to the opposite state. /

Typical Luminescence Sensor Applications:

« Detection of tamperproof seals

Clear label detection

Detection of invisible registration marks

Product orientation

= Verification of presence of adhesives
< Verification of pull tabs on packages
« Tape or splice detection of web

= Verification of glue on paper, plastic, or transparent
materials

e Flaw detection using chalk or invisible marks on
lumber/wood products

» Detection of presence of a critical component in a
complex assembly
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» Thread break detection

Verification of seals

Missing Label ."» )
Detection =

Detection of Tamperproof seals

1-10



Range

The sensing range specification provided by sensor
manufacturers is typically the maximum absolute sensing
range under ideal circumstances.

In the opposed mode of sensing, maximum range is
defined as the absolute
maximum distance allow-
able between the light
source and the receiver.

In the retroreflective Ze”?ing . o g
mode of sensing, it is the fvironmen Pl
Clean -5%

absolute maximum distance
between the sensor and the Slightly Dirty ~ -10%
prismatic reflector. Dirty -20%

In the proximity mode Very Dirty -40%
of sensing, the maximum
range is the absolute maxi-
mum distance between the sensor and the sensed object.

However, these maximum sensing range specifica-
tions are for reference only. That is because these range
specifications are taken under ideal conditions, with clean
lenses and in very clean environments. These conditions
are not found in the vast majority of industrial applica-
tions.

Many manufacturers supply “excess gain” charts that
plot range vs. signal strength obtained above the neces-
sary level to trip the output of the sensor. These charts are
plotted with the gain adjustments at maximum.

In the Beam Break mode, the target/object, is larger

Maximum Range Opposed Mode

MAXIMUM RANGE

€

OBJECT

RECEIVER * LIGHT
SOURCE
DETECTION PATH

Maximum Range Retroreflective Mode

-0

MAXIMUM RANGE

OBJECT

}

DETECTION PATH

SENSOR

Guidelines for Determining Useful Range

% of Range Decrease

Retroreflective Proximity

than the effective light beam and is always opaque.

When operating in the retroreflective mode, there is
no way to obtain the effect of light reflecting off the
sensed object.

In the Beam Make
mode, the object is larger
than the effective light
beam, is perfectly flat, and
has a 90% reflective white
surface. In addition, in the

L0 0 Beam Make mode, there is

-15% -25% no way to obtain the effect

-30% -50% of light reflecting off back-

-60% 75% ground objects from excess
gain charts.

In summary, excess

gain charts totally ignore signal strength generated by the
Dark State condition.

TRI-TRONICS unigue Contrast Indicator™ provides
actual signal strength indications that provide for perfect
alignment by ascertaining actual response to the intensity
of the received light. TRI-TRONICS sensors equipped with
Contrast Indicators provide an instantaneous real time
indication of the received light intensity at any range.

Contrast signal deviation charts are available on all
sensors equipped with the Contrast Indicator™. These
charts are extremely helpful in determining if the sensor
you have selected will adequately perform your particular

Maximum Range Proximity Mode

MAXIMUM RANGE

> | OBJECT

}

DETECTION PATH

SENSOR

Maximum Range Convergent (V-Axis) Mode

\
.

MAXIMUM RANGE *

OBJECT

SENSOR

DETECTION PATH
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Range

sensing task at the desired range. Simply reference the
amount of contrast deviation required to perform the
sensing task in your environment, and compare it to the
performance chart of the sensor you have selected to
determine if the sensing range is adequate.

For TRI-TRONICS sensors not equipped with Contrast
Indicators, range guidelines charts are available that indi-
cate recommended maximum sensing ranges. To esti-
mate useful range in your environment, simply decrease
the specified maximum range by the percentage indicat-
ed in the following table.

Guideline for Determining Useful Range

Percentage of Decrease

Sensing

Environment | Opposed | Retroreflective | Proximity
Clean -5% -10% -10%
Slightly Dirty -10% -15% -25%
Dirty -20% -30% -50%
Very Dirty -40% -60% -75%

From clean to dirty lens

Maximum
Range

Clean
Slightly Dirty
Dirty

o 2 4 6 8 100 122 14 16 18 20

Example: Model MDIR4 (Retroreflective)

Environmental Useful Range

If the maximum range of a retroreflective sensor is
rated at 20 feet and your sensing site environment is
dirty, the specified maximum range would decrease
by 30% to a useful range of 14 feet.

1-12

Environmental Considerations

When selecting the appropriate TRI-TRONICS sensor
to fit your application, sensing site environmental condi-
tions should always be considered. All TRI-TRONICS
products are designed into enclosures or housings that
provide varying degrees of protection against special
environmental conditions. The accompanying table lists
the NEMA and IEC/IP Standards that apply to individual
TRI-TRONICS sensors and control enclosures.

Consult factory for RoHS compliance.

TRI-TRONICS Product Enclosure Ratings
for Non-Hazardous Locations

PRODUCT FAMILY NEMA IEC/IP
CLASSIC SMARTEYE 4X, 6P 1P67
COLORMARK I 4X, 6P P67
EZ-PRO 4X, 6P IP67
EZ-EYE 4 IP67
LABELEYE 4 P67
MARKeEYE 4 1P67
MARKEYE PRO 4X, 6P 1P67
MINI-EYE 4X 1P66
MITY<EYE 4X 1P67
MULTI-MATE Controls 1 IP30
PIC Series Controls 1 IP30
RETROSMART 4 IP66
SEPS Power Supplies 1 IP30
SMARTEYE DCS 4X, 6P P67
SMARTEYE MARK I 4X, 6P IP67
SMARTEYE MARK Il 4X, 6P IP67
SMARTEYE PRO 4X, 6P P67
SMARTEYE STEALTH-UV 4 1P66
TINY-EYE 4X, 6P P67
U.S. EYE 1 1P20

See Environmental Ratings, Data Section



CONTRAST DEVIATION

Contrast Indicator ™ Guaranteed Performance

Contrast Indicator™ Guarantees

Performance

By viewing the Contrast Indicator readings during installa-
tion, the position that generates the largest amount of contrast
deviation can be determined. Maximizing contrast deviation in
any sensing application results in the guarantee of maximum
performance and reliability.

Contrast Indicator™ Verifies

Performance

Performance of any SMARTEYE® can be diagnosed at the
sensing site by observing contrast deviation as displayed on the
Contrast Indicator. To ascertain deviation, simply subtract the
lowest (Dark State) reading from the highest (Light State) read-
ing and compare the resulting number to the contrast rating
system below.

CONTRAST DEVIATION PERFORMANCE
5 Bar 8 Bar 10 Bar RATING COMMENTS
Insufficient contrast to adequately perform
1 1-2 1-2 Poor sensing task.
_ Adequate contrast when conditions can be repeated
2 3 3-4 Fair and when periodic adjustments are acceptable.
_ Generally enough contrast to adequately perform
3 4 5-6 Good most sensing tasks.
Sufficient contrast to easily perform most
4 - —
5-6 r-8 REEA=— sensing tasks.
5 7_8 9-10 Excellent More than accept'able conFrast which provides a
very large operating margin.

Contrast Performance Charts Verify Sensing Range

These charts are extremely helpful in determining if the SMARTEYE® you selected will adequately perform the sens-
ing task at the desired range. Simply reference the amount of contrast deviation required to perform the sensing task
in your environment and compare to the performance chart of the SMARTEYE® you have selected to determine if the
sensing range is adequate. Shown below are typical performance charts on (3) Model SD SMARTEYE® Sensors.

9 9 \ \ 9
)
= Z,
AN z .\ \ Z \z
7 = Q 7 Lo \ 2 9 7 =
|| < \o > (- > % -
= < 7z <
ol - \s g . \/\ = Z
s\ SEn* \o  ° ¢
) 1 S G . a = \'C a <
5 m ™~ = 5 A o 5 = L
A\ 5 \ S 5 2 %,
o I = s » (@ < t2)
4 m_ A < 4 & < — 4 NG
A o [\o & \& = \& 3
3 % o \” Z 3 % \ Z 3 V% N
%) o \A o) (} \
2 Y2 \Q‘ Y2 G \
1 \\ 1 \ 1 \VQ
5 10' 15' 20' 25' 30' 35' 40' 45' 5 115 2 25 3 35 4 45 % 5Oy 2 25 335 4 45§
MODEL SDR1 MODEL SDF1 WITH BF-A-36 FIBER OPTIC MODEL SDO1

LIGHT GUIDE - PROXIMITY MODE
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Optical Block Selection

Interchangeable optical blocks provide universal application to CLASSIC SMARTEYE® SMARTEYE® PRO™
sensors in any sensing application. Select the sensor first, then SMARTEYE® MARK I SMARTEYE® EZ-PRO™
choose the optical block that matches the spot size and target. COLORMARK™ || OPTI-EYE™
SMARTEYE® DCS™ MITYeEYE™
TINYeEYE™
EZ-EYE™

Proximity Mode Sensing MARKEYE'-PRO

Wide beam optics useful for short-range sensing of 02 04
transparent, translucent, or irregular shaped shiny objects.

Narrow beam optics useful in long-range sensing of medium

to large size objects. 01, O1G 05
Adapts sensors to glass fiberoptic light guides. F1 F4
Adapts sensors to plastic fiberoptic light guides. — F5, F6

Retroreflective Mode Sensing

Very narrow beam optics designed to sense reflectors or reflec- R1 R4
tive materials at long range. Designed for Beam Break sensing.

Polarized to reduce response to “hot spot” glare from shiny _ R5
surface of detected object. Use with red or blue light source.

Adapts sensors to glass fiberoptic light guides. F1 F4

Adapts sensors to plastic fiberoptic light guides. _ F5, F6

Convergent Mode Sensing

Narrow beam optics that focus at a sensing range of 1.

Useful for sensing small parts or registration marks. Also useful

for proximity sensing (range of 1" to 5") to minimize response V1, V1G V4, V4A
to reflected light from background obijects.
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Narrow beam optics that focus at a sensing range of 1.5".

Useful for sensing small parts. Also useful for proximity sensing

(range of 1.5 to 8") to minimize response to reflected light - V6
from background objects.

Narrow beam optics that focus at a sensing range of .5". Useful

for sensing small parts or registration marks. Also useful for

proximity sensing (range of .25" to 5'"") to minimize response - Va8
to reflected light from background objects.

1-14



Fiberoptic Light Guides

When you shine a flashlight into one end of either a
flexible plastic or glass fiberoptic light guide, you will see
light shining out the other end. The ability to guide light

from the sensor to the target
provides many advantages in
photoelectric sensing.

Fiberoptic Light Guides
are flexible and small enough to
fit into difficult sensing areas.
This allows the sensor to be
located in a more convenient
location—out of harm's way.
Fibers are resistant to high tem-
peratures, vibration, condensa-
tion, and corrosion.

One of the main advantages of glass fiberoptic light
guides is that they can be sized and shaped to provide an

From Light Source

From Light Source

Light Source

optical advantage. When fiberoptic light guides are uti-
lized, they become the optics of the sensing system.
At the sensing site, the size and shape of the fiber

optic bundle carrying the light
controls the size and shape of
the transmitted light beam. The
size and shape of the fiberoptic
tip controls the effective viewing
area of the sensing system.

Lenses are available to gain
optical advantage to the sensing
tasks.

Our Miniature Glass Fiber
Optic Light Guides combine

superior high-color resolution of glass fibers with the size

Thru-Beam/Opposed Mode

—> ([ O AN, 1>

Sensed Object

Retroreflective Mode

— 1 m
- -I|=u)));;;iﬁ%%%%—)))))J)))))))))))))))))))))))))))))J)))J))))))))))))))))))!l ‘))))))))J)))))))))))))))))J)J)))))))))))))))))))))))))))))J)J))))))I_@ -

To Receiver

From Light Source

To Receiver

— [ [ s, O g

From Light Source

Optical Proximity Mode

Convergent “V-Axis” Mode

Sensed Object

Lens

End

and flexibility of plastic fibers. The tighter bend radius
allows you to reach more areas with ease.

- I AT, 1 —

Sensing End

To Receiver

Sensed Object

Reflector

—

—[ || M
- -II=u))));%g};};));));}}%—)))J)))))))))J)))J))))))))))))))))))))))))))))))))))))))))!l I,

Sensing End

Sensed
Object

DD [ 1—»

To Receiver
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Response Time/Operating Speed

Another very important factor in the selection of a
photoelectric sensor is the sensor’s ability to resolve input
events occurring at rapid rates. Unfortunately, response
time specifications provided by some photoelectric sensor
manufacturers are sometimes vague or, at best, difficult to
interpret. It should be noted that there is a difference
between response time and operating speed.

Response Time is the length of time it takes for the
output of the sensor to switch when a change from the
lightest state to the darkest state (or vice versa) occurs.
This can be important when attempting to locate the
exact position of an object moving at a high velocity.

Operating Speed is the maximum output switching
rate the sensor can achieve. This rating is usually expressed
by the maximum rate of input events that can be resolved
under set conditions.

These conditions generally involve input events that

Speed Conversion Table

Ft/Min In/Min In/Sec Sec/In
1 12 2 5.000
2 24 4 2.500
3 36 .6 1.667
4 48 .8 1.250
5 60 1.0 1.000
6 72 1.2 .833
7 84 1.4 714
8 96 1.6 .625
9 108 1.8 .556

10 120 2.0 .500
11 132 2.2 455
12 144 2.4 417
13 156 2.6 .385
14 168 2.8 .357
15 180 3.0 .333
16 192 3.2 .313
17 204 3.4 .294
18 216 3.6 278
19 228 3.8 .263
20 240 4.0 .250
25 300 5.0 .200
30 360 6.0 .167
35) 420 7.0 143
40 480 8.0 125
45 540 9.0 111
50 600 10.0 .100

are equally spaced apart, i.e., the length of time the sen-
sor will be in the Dark State condition is equal to the
length of time in the Light State condition. This is referred
to as a 50-50 duty cycle. If the duty cycle of the input
event is other than 50-50, attention should focus on the
minimum duration of time the input event will spend in
either the Light State or the Dark State condition.

The shortest duration of time spent in either state
should then be compared with the minimum Light
State/Dark State response times as stipulated in the sen-
sor’s specifications.

A word to the wise: Beware, you cannot expect the
sensor to achieve the specified minimum response time or
maximum operating speeds under all sensing conditions
without making some adjustments to either the gain or
offset settings.

Ft/Min In/Min In/Sec Sec/In
60 720 12 .0833

70 840 14 .0714

80 960 16 .0625

90 1,080 18 .0556
100 1,200 20 .0500
125 1,500 25 .0400
150 1,800 30 .0333
175 2,100 35 .0286
200 2,400 40 .0250
225 2,700 45 .0222
250 3,000 50 .0200
275 3,300 55) .0182
300 3,600 60 .0167
350 4,200 70 .0143
400 4,800 80 .0125
450 5,400 90 0111
500 6,000 100 .0100
600 7,200 120 .0083
700 8,400 140 .0071
800 9,600 160 .0063
900 10,800 180 .0056
1,000 12,000 200 .0050
1,500 18,000 300 .0033
2,000 24,000 400 .0025
3,000 36,000 600 .0017
5,000 60,000 1,000 .0010

Example: Determine the time a .25-inch registration mark remains totally in view of a sensor when
traveling at 300 feet/min. and the sensor’s effective beam width is .062 inch.

Answer: .25-inch mark width - .062-inch beam width = .188-inch travel distance. Using the table, a 1-inch
travel distance at 300 feet/min. = .0167 sec/in. .188 inch x .0167 sec/in. = 3 milliseconds.
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SMARTEYE® EZ-PRO™ ! General Application Photoelectric Sensors

Local or Remote One-Touch AUTOSET™
Automatic Adjusting Options

2-1



SMARTEYE® EZ-PRO™
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One-Touch AUTOSET™

The SMARTEYE® EZ-PRO™ is a high performance,
automatic photoelectric sensor that can be adjusted by a
single push of a button. As a result, there is no guess
work on the part of the operator. Now you can throw away
the screwdriver and the manual!

The EZ-PRO™ AUTOSET™ Adjustment
Procedure is as simple as it gets.

1. Establish one of the following conditions:

B Proximity — Reflect light off object.
B Beam Break — Remove object from
light beam path.

2. Depress either yellow or blue button for
three seconds.

That’s all there is to it! From that point on, the sensor
will automatically maintain a perfect setting, thanks to the
dynamic Automatic Contrast Tracking System (ACT™). The
EZ-PRO™ AUTOSET™ routine can also be implemented
from a momentary remote switch. (i.e. push-button or
touch screen). The EZ-PRO™ is equipped with a Contrast
Indicator™ as well as an Action Alert diagnostic indicator
that allows the operator to visually substantiate perform-
ance. When the lock feature is enabled (see advanced fea-
tures), the EZ-PRO™ sensor is tamperproof. Now, the
sensor will provide you with the automatic, hassle-free per-
formance that you expect from a SMARTEYE®.

2.2 800-237-0946 - ttco.com



Features

ACT™ AUTOMATIC CONTRAST
TRACKING

ACT™ automatically adjusts the sensor as
conditions change. This can include dirty or
damaged lenses, reflectors, fiberoptics or
LED light source, as well as thermal drift,
and target variations such as position, ori-
entation, or color. It can also compensate for
signal shift or deterioration caused by high-
speed input events. The EZ-PRO™ contin-
ues to operate requiring far less
maintenance than other sensors, making it
the choice in tough sensing applications.

AGS™ AUTOMATIC GAIN SELECT

This unique feature provides automatic dig-
ital selection of the amplifier gain based
upon your application requirements.

AUTOSET™ ADJUSTMENT

The AUTOSET™ adjustment routine only re-
quires one finger to push one button one
time! Even in a dynamic operating condi-
tion, with ongoing input events, all you
have to do is push a button for a perfect
setting.

DUAL-FUNCTION BAR GRAPH

EDR®

Another unique feature, the EDR (En-
hanced Dynamic Range) circuit is digitally
controlled. It prevents dark state saturation
and expands the operating range without
reducing amplifier gain.

ACTION ALERT™ INDICATOR LED

This indicator provides an early warning to
prevent marginal performance when the
sensor can no longer provide full contrast
deviation as displayed on the Contrast In-
dicator.

REMOTE AUTOSET™

Remotely adjust the sensor from a push
button momentary switch or a touch screen
to PLC instantaneously. The AUTOSET™
routine can occur during static or dynamic
operating conditions.

5-LED DUAL FUNCTION INDICATOR
AND CONTRAST INDICATOR™

Provides ““at-a-glance” performance data
during both setup and operation.

STATUS INDICATOR

Displays status of 3 selectable functions:
Lock, Auto Track, and Timer; 10ms, 25ms,
and 50ms.

VERSATILITY
Choice of ten “quick change” optical
blocks allows one sensor to be used in
the proximity, convergent, retroreflec-
tive, polarized retroreflective, fiberoptic
applications.

LED LIGHT SOURCES
Choice of four LED light sources —infrared,
red, blue, and white light.

CONNECTIONS
Built-in connector for use with quick dis-
connect cable or shielded 6' (1.80 m) cable.

MOUNTING OPTIONS
Built-in DIN Rail ““snap-on”” design, thru-
hole, or bracket mount.

INTERCHANGEABLE OPTICAL BLOCKS

Primary Function: Contrast Indicator

Secondary Function: Status Indicator
of Five Selectable Options

FIVE SELECTABLE OPTIONS

R5,

Choice of 10 Optical Blocks - O4, O5, R4,

F4, F6, V4, VAA, V6, V8

OPTIONAL TIMER

#5 LOCK - for tamperproof operation.
#4 AUTO TRAC™ —

Automatic Contrast Tracking for perfect

setting.

10,

25, or 50 millisecond pulse

stretcher / “OFF” delay

YELLOW PUSH BUTTON - 3 Functions
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#3 10 millisecond pulse stretcher/off delay.
#2 25 millisecond pulse stretcher/off delay.
#1 50 millisecond pulse stretcher/off delay.

Manual “UP”” adjustment

. Light state AUTOSET™ with light “ON”
output

3. Toggle selected option to opposite state
and return to normal operation

$10SUaS 914109]9010Yd uonedijddy [eiaua9

OPTION STATUS / MODE SELECT

Push both buttons for 3 seconds to switch
bar graph display to status indicator of

selectable options BLUE PUSH BUTTON - 3 Functions

OPTION STATUS MODE INDICATOR Manual “DOWN” adjustment

. Light state AUTOSET™ with dark “ON”
output

3. Step to desired function to be altered
when in option status mode

OPTION
STATUS

OUTPUT STATUS INDICATOR

When illuminated, Option Status
Indicator is enabled

QUTPUT

ACTION

MARGINAL PERFORMANCE INDICATOR i
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Selection Guidelines oOpaque Object Sensing

Preferred Mode: Beam Break

Option 1 Fiberoptic opposed mode is best choice for detecting any opaque object.
Sensor: Model EZPI/EZPIC with F4 Optical Block (IR lightsource)
Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)
Fiberoptic Light Guides: Model F-A-36T (2 Required)

—,
- ? NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Sensing Range: Up to 16 in.
Accessories: Two Model UAC-15 lenses, extends sensing range to over 20 ft.
Mounting bracket, Model SEB-3, FMB-1
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Retroreflective mode. Use with reflector to detect medium to large size opaque ob-
jects.
LIGHT BEAM NOTE: Not recommended for detecting highly reflective objects.
""‘_-_-_-_—,—_@ Sensor: Model EZPI/EZPIC with R4 Optical Block (IR light source)
“““ Cable: Shielded cable w/connector Model GSEC-6 (6 ft) or GSEC-15 (15 ft.)
- Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories Section

Option 2

for complete listing of reflectors.)
Sensing Range: Up to 20 ft.
Accessories: Mounting bracket, Model SEB-3

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.
Option 1 ) ) o . . .
Fiberoptic proximity is used to detect medium to large flat-sided opaque objects.
Sensor: Model EZPI/EZPIC with F4 Optical Block (IR light source)
Cable: Shielded cable w/connector Model GSEC-6 (6ft.) or GSEC-15 (15ft.)
Fiberoptic Light Guides: Model BF-A-36T
NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)
Sensing Range: Up to 6 in.
Accessories: Model UAC-15 lens. Use to extend sensing range up to 1 ft. Mounting
bracket, Model SEB-3, FMB-1

>

Option 2
P Convergent/proximity mode is useful to detect opaque objects when there is little (if
any) gap between objects.
Sensor: Model EZPI/EZPIC with V6 Optical Block (IR light source)
s Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)
Sensing Range: From 1.5 to 8 in.
Accessories: Mounting bracket, Model SEB-3

General Application Photoelectric Sensors

Option 3 Proximity (divergent beam) mode sensing is useful in detecting large size opaque
objects from longer range. Generally speaking, there must be substantial gaps be-
tween objects for this mode to be effective.

---- Sensor: Model EZPI/EZPIC with O5 Optical Block (IR light source)

oTT Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)
Sensing Range: From 1 to 5 ft.
Accessories: Mounting bracket, Model SEB-3

2.4 800-237-0946 - ttco.com



Selection Guidelines Translucent/Transparent Object Sensing

Preferred Mode: Retroreflective Beam Break

Option 1 Fiberoptic retroreflective is the best choice for detecting empty transparent or
translucent objects. The SMARTEYE® EZ-PRO featuring a unique blue LED light source
is recommended for detecting transparent or translucent plastic or glass objects. A red

— O light source is recommended when detecting translucent (non-transparent) objects only.
Sensor: Model EZPB/EZPBC with F4 Block (Blue light source) or Model EZPR/EZPRC with F4
Block (Red light source)
Cable: Shielded cable w/connector Model GSEC-6 (6ft.) or GSEC-15 (15ft.)
Fiberoptic Light Guides: Model BF-A-36T
Reflector: Model 78P, plastic 4.4 in. X 1.9 in, screw mounted
Sensing Range: Up to 1 ft.
Accessories: Model UAC-15 lens. Use to extend sensing range from 1 ft. maximum
without lens to over 3 ft. with lens. Mounting bracket, Model SEB-3, FMB-1
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Option 2 Retroreflective (R4 optical block) is a good choice for detecting medium to large size
empty transparent or translucent objects. The SMARTEYE® EZ-PRO featuring a unique
blue LED light source is recommended for detecting transparent or translucent plastic
or glass objects. A red light source is recommended when detecting translucent (non-
transparent) objects only.

Sensor: Model EZPB/EZPBC with R4 Block (Blue light source) or Model EZPR/EZPRC with R4
Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6ft.) or GSEC-15 (15ft)

Reflector: Model 78P, plastic 4.4 in. X 1.9 in., screw mounted.

Sensing Range: Up to 5 ft.

Accessories: Mounting bracket, Model SEB-3

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when translucent/transparent objects are containers filled with
clear liquid or when site conditions preclude using the preferred retroreflective Beam Break
mode.

Option 1 Fiberoptic proximity mode is useful to detect transparent/translucent objects.
Sensor: Model EZPR/EZPRC with F4 Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)
Fiberoptic Light Guides: Model BF-A-36T
> NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Sensing Range: Up to 4 in.
Accessories: Model UAC-15 lens. Use to extend sensing range up to 1 ft.
Mounting bracket, Model SEB-3, FMB-1

S10SU3S 911198]9010Yd uonedljddy [eisauas

Option 2 Convergent/proximity mode is useful to detect most transparent/translucent objects
when there is little (if any) gap between objects.
Sensor: Model EZPR/EZPRC with V6 Block (Red light source)
Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)
Sensing Range: From 1 to 4 in
Accessories: Mounting bracket, Model SEB-3

~
~—
-

Option 3 Proximity (divergent beam) mode sensing is useful in detecting some large size translu-
cent/transparent objects from longer range. Generally speaking, there must be substan-

tial gaps between objects for this mode to be effective.
T Sensor: Model EZPR/EZPRC with O5 Block (Red light source)
Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

Sensing Range: From 1 to 4 ft.
Accessories: Mounting bracket, Model SEB-3
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Optical Block Selection

versatile sensors on the

market today. <> 0
0

s
'_

O

o

O-

m The SMARTEYE® EZ-PRO™

® gives you a choice of 10

';_J interchangeable optical blocks, ,
e making it one of the most S °
(e

<

p=

wn

Z
< 0 F6 - Plastic Fiber

\
i
,

vz’ O

<
% 0 F4 - Glass Fiber
[0}

V4, V4A - Convergent 1
V8 - Convergent 0.5

O5 - Long Range

R4 - Retroreflective
R5 - Polarized Retroreflective
V6 - Convergent 1.5

04 - wide Beam

How To Specify:

04 and O5 1. Select Sensor light source required: Example: E Z P R C F 4
Proximity Sensing | = Infrared

R =Red

B = Blue
V4, V4A, V6, and_V8 WL = White EZ-PRO  Red Connector Fiberoptic
Convergent Sensing _ Model optical

2. Select Connector required: block

R4 and R5 Blank = Cable
Retroreflective Sensing C = Connector

3. Select Optical Block based on

F4 and F6 mode of operation required.

Fiberoptic Sensing

Sensing Range Guidelines
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Convergent / Proximity / Retroreflective Glass Fiberoptics Plastic Fiberoptics

OPTICAL OPTICAL OPTICAL
IR RED BLUE | WHITE

BLOCKS IR RED  |BLUE | WHITE | o S ‘ ‘ o ors | RED | WHITE
V4, VAA 1in. 1in. 1in. 1in. Opposed Mode Opposed Mode

V6 15in. | 15in. | 1.5in. | 1.5in. F4 3 ft. 1ft. 8in. 5in. | F6 9in. 2in.

V8 05in. | 05in. | 0.5in. | 0.5in. F4 w/lens| 20+ ft. | 20+ ft. 12 ft. 9ft. | F6w/lens | 6 ft. 2 ft.

F6 wiright

o4 18in. | 1lin. | 4in. | 3in. ol | S| Dl

05 4 ft. 3 ft. 1.5 ft. 12in. Proximity Mode Proximity Mode

R4 20+ ft. | 18+ ft. 6 ft. 5ft. | F4 7in. 5in. 1in. lin. | F6 7in. 5in.

R5 N/A 7 ft. 4 ft. 3 ft. F4 wilens| 1 ft. 1ft. N/A 6in. | F6w/lens | 1 ft. 1 ft.
NOTE: Proximity test utilized a 90% reflective white [ NOTE: Range tests utilized a .125" diam. fiber NOTE: Range tests utilized
target. Retroreflective tests utilized a 3" diam. round bundle a .040" diam. fiber

reflector, Model AR-3

2.6 800-237-0946 - ttco.com



Light Source Guidelines

trating lens contamination

D. Preferred for use with small glass fiberoptic light
guides Note: Do not use IR light with plastic fiberop-
tic light guides

E. Preferred when sensing dark colored objects in the

retroreflective (Beam Break) mode

D. Can be polarized for retroreflective (Beam Break)
sensing to reduce proxing on shiny objects

w

<

INVISIBLE INFRARED LIGHT SOURCE (880 nm) RED LIGHT SOURCE (660 nm) >
A. Best choice in most opaque object sensing tasks A. Best choice for use with plastic fiberoptic light guides 3
B. Provides longest possible sensing range in either B. Useful when sensing translucent objects in proximity g
Beam Make or Beam Break sensing modes (Beam Make) mode m
L . . ) . ®

C. Best choice in hostile environments; useful in pene- C. Useful when sensing transparent objects in fiberoptic m
N

_'U

o)

@)

_'

2

E. Opposed fiberoptic light guides can be polarized for

proximity (Beam Make) mode, i.e., black, blue, green, sensing some translucent plastic containers; consult
etc. factory for details
F. Useful in penetrating containers for verification of F. Used as red filter for color perception advantages

contents; also useful in detecting overlapped splices
in dense materials

G. Color perception; tends to favor blue colored objects

WHITE LIGHT SOURCE
(Broadband Color Spectrum)

BLUE LIGHT SOURCE (480 nm . . . . .
) ( ) ) A. Best choice for detecting all printed registration
A. Useful for detecting translucent, transparent, plastic, marks on packaging material

or glass objects in the retroreflective mode when
using the R4 optical block

B. Used as blue filter for color perception advantages, ) ) )
i.e. resolving yellow vs. white colored objects or C. Best choice for sorting colored objects
printed registration marks

B. Recommended for detecting dark colored objects in
the proximity (Beam Make) mode

Accessories
Micro Cable Selection Guide, 5-wire M12

GSEC-6
6" (1.8 m) Shielded cable

GSEC-15
15' (4.6 m) Shielded cable

GSEC-25 FMB-1 (8.4 mm diam.) SEB-3
25' (7.62 m) Shielded cable Standard Fiberoptic Stainless “L” Bracket
Mounting Bracket

S10SUaS 214109]9010Yd uonedijddy [esaua9

GSEC-2MU
6.5' (2.0 m) Low-cost, unshielded

GSEC-5MU
16.4" (5.0 m) Low-cost, unshielded

GRSEC-6

6' (1.8 m) Right angle shielded cable FMB-2 (5.1 mm diam.) LK-4

GRSEC-15 FMB-3 (3.1 mm diam.) Lens Kit

15' (4.6 m) Right angle shielded cable Miniature Glass or Plastic ~ (See Optical Blocks
Fiberoptic Mounting Accessories for contents)

GRSEC-25 Brackets

25" (7.62 m) Right angle shielded cable
2-7



SMARTEYE® EZ-PRO™
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Specifications

SUPPLY VOLTAGE
« 10 to 30 VDC
» Polarity Protected

CURRENT REQUIREMENTS
= 45 mA (exclusive of load)

OUTPUT TRANSISTORS
« (1) NPN and (1) PNP sensor output
transistor
= Sensor outputs can sink or source up
to 150 mA (current limited)
« All outputs are continuously short
circuit protected

REMOTE AUTOSET™ INPUT
- Opto isolated sinking input
(10 mA)

RESPONSE TIME
« Light/Dark state response = 300
microseconds

LED LIGHT SOURCE
« Infrared = 880 nm, Red = 660 nm,
Blue = 480 nm,
White = Broadband Color Spectrum
« Pulse modulated

PUSH BUTTON CONTROL
» Yellow/Blue - AUTOSET™
« Manual Adjustments
» Set status of 3 options: 5) Lock, 4)
Auto-Trac, 3) Timers: 10 ms, 25 ms,
50 ms

Connections and Dimensions

0.64"
(16.3 mm)

t i i
0.40"
€ H & (10.2 mm)
~e ||
-g @;l\
% ?
l Choice of Built-In 6'
0.93" Shielded Cable or
23.6 —1 5-pin, M12 Connector
(23.6 mm) for Use With Optional
Cables
NPN (SINK) —| | — POSITIVE
NEGATIVE — — PNP (SOURCE)

—REMOTE SET

T

HYSTERESIS
« “Factory-set” for high resolution -
less than one bar on the Contrast
Indicator

LIGHT IMMUNITY
» Responds to sensor’s pulsed
modulated light source, resulting in
high immunity to most ambient light,
including indirect sunlight or strobes

DIAGNOSTIC INDICATORS

« 5-LED bar graph functions in one
of two modes:
1. Contrast Indicator — displays scaled
reading of sensor’s response to
contrasting light levels (light to dark)
2. Status Indicator — Displays status of
5 selectable options
Red LED output indicator =
Illuminates when the sensor’s output
transistors are “on.” NOTE: If Output
LED flashes, a short circuit condition
exists
Amber LED = llluminates when in
the options select mode
Yellow LED = llluminates when
action alert is activated. Also
indicates when ACT™ adjusts sensor

P/N SEB-3
Optional Mounting
Bracket With Hardware

3.29" With F6
(83.5 mm)
3.14" With V4, V8 & F4
(79.7 mm)
2.85" With O5
(72.5 mm)
2.75" With O4, R4, R5 & V6
(69.9 mm)

SMARTEYE®

AMBIENT TEMPERATURE
e - 40°C to 70°C (- 40°F to 158°F)
RUGGED CONSTRUCTION
« Chemical resistant, high impact
polycarbonate housing
- Waterproof ratings: NEMA 4X,
6P and IP67
- Conforms to heavy industry grade
CE requirements

Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® EZ-PRO® PHOTOELECTRIC SENSOR

T

Z-P|
WITH REMOTE AUTOSET
Model EZPXX | |

TAMPA, FL.

N
& TRIFTRENIES © | | | |

BROWN*

L
[T F d\

2.715"

(69.0 mm)

*Sensors with connectors

@ 0.125" (3.2mm) 10TO
3
0.55" (14.0 mm)

WHITE

o
<
o
O

PNP

(SOURCE)
NEG

GREEN
“BLACK*
BLACK
BLUE"
DRAIN WIRE
7 REMOTE oBLUE

AUTOSET™ INPUT  GRAY*

ce s
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GENERAL APPLICATION PHOTOELECTRIC SENSORS
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General Application Photoelectric Sensors

Automatic, Self'AdeSting From Clean to Dirty...It Keeps On Working!

From Clean To Dirty Lens

The SMARTEYE® PRO is not a teach mode sensor; it
is an automatic sensor. It is a high performance photo-
electric sensor that, after the initial set-up, can be adjusted
by a single push of a button, (either on the sensor or at a
remote location). As a result, there is no guesswork on the
part of the operator. Now you can throw away the screw-
driver!

After selecting the features of your application require-
ments, the SMARTEYE® PRO sensor is ready to be ad-
justed. Simply put the target in front of the sensor (proximity
mode) and push the AUTOSET™ button. From that point on,

the sensor will automatically maintain a perfect setting,
thanks to the dynamic ACT™ (Automatic Contrast Tracking)
system. The SPB Series Sensors are also equipped with a 5-
LED Contrast Indicator™ as well as an Action Alert™ diag-
nostic tool that allows the operator to visually substantiate
performance. The RSP Series Sensors feature a remote auto-
set input. When the lock feature is enabled, the SMARTEYE®
PRO sensor is tamperproof. Now the sensor will provide you
with the hassle-free performance that you expect from a
SMARTEYE®.

Space-saving Multiple Sensor Mounting Design

Five Selectable Options:

5LOCK
- for tamperproof operation

4 AUTOSET™

- set up in Light or Dark state

3 OUTPUT STATE

- indicates Light or Dark State output

2ACT™

- automatic Contrast Tracking for

perfect setting

1 TIMER

— 10 ms pulse stretcher timer function

2-10 800-237-0946 - ttco.com



Features

ACT™ AUTOMATIC CONTRAST
TRACKING

ACT™ automatically adjusts the sensor as
conditions change. This can include dirty or
damaged lenses or reflectors, damaged
fiberoptics, LED light source or thermal drift,
and target variations such as position, ori-
entation, or color. It can also compensate for
signal shift or deterioration caused by high-
speed input events. The SMARTEYE®-PRO
continues to operate requiring far less
maintenance than other sensors, making it
the choice in tough sensing applications.

AGS™ AUTOMATIC GAIN SELECT

This unique feature provides automatic dig-
ital selection of the amplifier gain based
upon your application requirements.

QUICKSET™ ADJUSTMENT

This two-step procedure is easy to perform
and requires no expertise whatsoever.

1. Establish one of the following conditions:
Proximity Mode - Reflect light off object.
Beam Break — Remove object from light
beam path.

2. Depress the red and green button simul-
taneously for three seconds.

DUAL-FUNCTION BAR GRAPH

AUTOSET™ ADJUSTMENT

The AUTOSET™ adjustment routine only
requires one finger to push one button
one time! Even in a dynamic operating
condition, with ongoing input events, all
you have to do is push a button for a per-
fect setting.

EDR (Pat. No. 5,621,205)

Another unique feature, the EDR (En-
hanced Dynamic Range) circuit is digitally
controlled. It prevents dark state saturation
and expands the operating range without
reducing amplifier gain.

ACTION ALERT™ INDICATOR LED

This indicator provides an early warning to
prevent marginal performance, when the
sensor can no longer provide full contrast
deviation as displayed on the Contrast In-
dicator.

REMOTE AUTOSET™ (RSP Series)
Remotely adjust the sensor from a push
button, momentary switch or a touch
screen to PLC instantaneously. The AU-
TOSET™ routine can occur during static or
dynamic operating conditions.

5-LED DUAL FUNCTION INDICATOR
CONTRAST INDICATOR™

Provides ““at-a-glance” performance data
during both setup and operation.

STATUS INDICATOR

Displays status of 5 selectable functions:
Lock, AUTOSET™, and Light/Dark, AUTO-
TRACK and Timer.

VERSATILITY

Choice of nine “quick change” optical
blocks allows use in the proximity, conver-
gent, retroreflective, polarized retroreflec-
tive, fiberoptic, or gap sensing modes.

LED LIGHT SOURCES
Choice of four LED light sources — invisible
infrared, red, blue, and white light.

CONNECTIONS
Built-in connector for use with quick dis-
connect cable or shielded 6 (1.80 m) cable.

TIMER
10 ms pulse stretcher/off delay.

INTERCHANGEABLE OPTICAL BLOCKS

Primary Function: Contrast Indicator

Secondary Function: Status Indicator
of Five Selectable Options

QUICKSET

5§ Lock
AUTO-

_ Choice of 10 Optical Blocks - O4, O5, R4,
CONTRAST| =

F4, F6, V4, V4A, V6, V8

OPTIONAL 10 ms TIMER

SET
LT/DK

1. Establish one of the following conditions

ON THREE FUNCTION SWITCH

AUTO-

%)
<
>
Py
—|
m
-<
m

®
-
)
Q
5
)
@)
)
m
<
©)
_|
m

TRAC 1
TIMER

Proximity - Reflect light off an object

Beam Break - Remove object from light
beam path

2. AUTOSET™ to preset level with LOCK
FUNCTION OFF (Hold for three seconds)

3. Depress both green and red buttons
simultaneously for three seconds.

“UP” adjust in Normal Operating
Mode with LOCK FUNCTION OFF

2. AUTOSET™ to preset level with LOCK
FUNCTION OFF (hold for three seconds)

3 Toggle selected option to OPPOSITE STATE
and return to normal operation

S10SUaS 914199]9010Yd uonedijddy [eiaua9

THREE FUNCTION SWITCH

OPTION STATUS / MODE SELECT 1. “DOWN?” adjust in normal operating

mode with LOCK FUNCTION OFF

OPTION STATUS MODE
(Hold for three seconds)

3. Step to desired function to be altered

NOTE: If required, use Green (UP) and Red (DOWN)
buttons to tweak adjustment

OPTION | B
STATUS 2.

OUTPUT STATUS INDICATOR

When illuminated, Option Status
Indicator is enabled

MARGINAL PERFORMANCE INDICATOR

QUTPUT

ACTION
ALERT

NOTE: Model SPB includes visual LED and PNP
output. Model RSP includes visual LED only.

2-11
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Light Source Guidelines

INVISIBLE INFRARED LIGHT SOURCE (880 nm)

RE

D LIGHT SOURCE (660 nm)

A. Best choice in most opaque object sensing tasks A. Best choice for use with plastic fiberoptic light guides

B. Provides longest possible sensing range in either B. Useful when sensing translucent objects in proximity
Beam Make or Beam Break sensing modes (Beam Make) mode

C. Best ChCI)ICE in hostile environments; useful in pene- C. Useful when sensing transparent objects in fiberoptic
trating lens contamination retroreflective (Beam Break) mode

D. Preferred for use with small glass fiberoptic light . .
guides Note: Do not use IR light with plastic fiberop- D. Can _be polarized for re_troreflecpve (Bgam Break)
tic light guides sensing to reduce proxing on shiny objects

E. Preferred when sensing dark colored objects in the E. Opposed fiberoptic light guides can be polarized for
proximity (Beam Make) mode, i.e., black, blue, green, sensing some translucent plastic containers (consult
etc. factory for details)

F. Useful in penetrating containers for verification of F. Used as red filter for color perception advantages

contents; also useful in detecting overlapped splices
in dense materials

G. Color perception; tends to favor blue colored objects

BLUE LIGHT SOURCE (480 nm)

WHITE LIGHT SOURCE
(Broadband Color Spectrum)

. . A. Best choice for detecting all printed registration
A. Useful for detecting translucent, transparent, plastic, marks on packagin magceria? 9
or glass objects in the retroreflective mode when P ging
using the R4 optical block B. Recommended for detecting dark colored objects
B. Used as blue filter for color perception advantages, in the proximity (Beam Make) mode
i.e., resolving yellow vs. white colored objects or C. Best choice for sorting colored objects

printed registration marks

Interchangeable optical blocks provide for universal application
of the SMARTEYE® PRO to any sensing application from large
object sensing to finite sensing of small parts, registration mark

Optical Block Selection

General Application Photoelectric Sensors

detection, and product inspection tasks.

Type 04 Type O5 Type R4 Type R5

Proximity Proximity Retroreflective Polarized

Wide beam optics useful Narrow beam optics useful Very narrow beam optics Anti-Glare Retrore-
for short-range sensing of in long-range sensing of designed to sense reflectors flective

transparent, translucent,
or irregular shaped shiny ob-
jects.

jects.

Type V4, V4A

Convergent 1" “V”” Axis
Narrow beam optics that focus at a
sensing range of 1'*. Useful for sens-
ing small parts. Also useful for prox-
imity sensing (range of 1" to 5") to
minimize response to reflected light
from background objects.

2-12

medium to large size ob-

Type V6

Convergent 1.5" “V”” Axis
Narrow beam optics that focus at a
sensing range of 1.5". Useful for sens-

ing small parts. Also useful for proxim-

ity sensing (range of 1.5" to 8") to
minimize response to reflected light
from background objects.

800-237-0946

or reflective materials at
long range. Designed for
Beam Break sensing.

Polarized to reduce re-
sponse to “hot spot” glare
from shiny surface of de-
tected object. Use with red
or blue light source.

Type V8

Convergent .5" “V”” Axis
Narrow beam optics that focus at a
sensing range of .5". Useful for sensing
small parts or registration color marks.
Also useful for proximity sensing (range
of .25" to 5") to minimize response to
reflected light from

background objects.

ttco.com

Type F4

Glass Fiberoptics
Adapter for use with a wide
variety of glass fiberoptic
light guides for both the
proximity and opposed
sensing modes.

Type F6

Plastic Fiberoptics
Adapter for use with a wide
variety of plastic fiberoptic
light guides for both the
proximity and opposed
sensing modes.



Sensing Range Guidelines

Convergent / Proximity / Retroreflective Glass Fiber Optics Plastic Fiber Optics
OPTICAL IR RED BLUE WHITE | OPTICAL OPTICAL
BLOCKS BLOCKS IR RED BLUE | WHITE BLOCKS RED WHITE
V4, V4A lin. lin. lin. lin. Opposed Mode Opposed Mode
V6 15in. | 1.5in. | 1.5in. | 1.5in. F4 3 ft. 1 ft. 8in. 5in. | F6 9in. 2in.
V8 0.5in. | 0.5in. | 0.5in. | 0.5in. F4 wilens| 20+ ft. | 20+ ft. 12 ft. 9ft. | F6éwi/lens | 6 ft. 2 ft.
o4 | 18in. | 11in. | 4in. | 3in Fonlet | 3t | 1ft
05 4 ft. 3 ft. 1.5 ft. 12in. Proximity Mode Proximity Mode
R4 20+ ft. |18+ ft. 6 ft. 5ft. | F4 7 50 1in. 1in. | F6 7in. | 5in.
R5 N/A 7 ft. 4 ft. 3ft. | FAwllens| 1 ft 1ft. N/A 6in. | Féw/lens | 1 ft. 1ft
NOTE: Proximity test utilized a 90% reflective NOTE: Range tests utilized a .125" diam. fiber NOTE: Range tests utilized
white target. Retroreflective tests utilized a 3 bundle a .040" diam. fiber

diam. round reflector, Model AR-3

How to Specify

. Select Sensor Type (SPB or RSP)
SPB - Includes Action Alert RSP -

B = Blue; WL = White.

3. Select Connection required: Blank = Cable; C = Connector

(RSP available with connector only)
4. Select Optical Block.

Accessories
Micro Cable Selection Guide, 5-wire M12

GSEC-6
6" (1.8 m) Shielded cable

GSEC-15
15' (4.6 m) Shielded cable

GSEC-25
25" (7.62 m) Shielded cable

GSEC-2MU
6.5" (2.0 m) Low-cost, unshielded

GSEC-5MU
16.4" (5.0 m) Low-cost, unshielded

GRSEC-6
6' (1.8 m) Right angle shielded cable

GRSEC-15
15' (4.6 m) Right angle shielded cable

GRSEC-25
25" (7.62 m) Right angle shielded cable

GX-25
25' (7.62 m) extension cable

Example: S P B R C R4

Includes Remote AUTOSET™

2. Select Sensor Light Source required: | = Infrared; R = Red;
SMARTEYE® Red

PRO

FMB-1 (8.4 mm diam.)
Standard Fiberoptic
Mounting Bracket

FMB-2 (5.1 mm diam.)
FMB-3 (3.1 mm diam.)
Miniature Glass or Plastic
Fiberoptic Mounting
Brackets

S/

Connector
Model

Retroreflective
Optical Block

SEB-3
Stainless ““L”” Bracket

LK-4

Lens Kit

(See Optical Blocks Acces-
sories for contents)

2-13
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Selection Guidelines 0Opaque Object Sensing

Preferred Mode: Beam Break

Option 1 Fiberoptic opposed mode is best choice for detecting any opaque object.
Sensor: Model SPBI/SPBIC/RSPIC with F4 Optical Block (IR lightsource)
Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

— Fiberoptic Light Guides: Model F-A-36T (Two Required)

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)
Sensing Range: Up to 16 in.
Accessories: Two Model UAC-15 lenses, extends sensing range to over 20 ft.
Mounting bracket: Model SEB-3, FMB-1
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Option 2 Retroreflective mode. Use with reflector to detect medium to large size opaque objects
NOTE: Not recommended for detecting highly reflective objects.
Sensor: Model SPBI/SPBIC/RSPIC with R4 Optical Block (IR light source)
Cable: Shielded cable w/connector Model GSEC-6 (6 ft) or GSEC-15 (15 ft.)
Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories Section
for complete listing of reflectors)
? Sensing Range: Up to 20 ft.
Accessories: Mounting bracket, Model SEB-3

Alternate Mode: Beam Make (Proximity)

Fiberoptic proximity is used to detect medium to large flat-sided opaque objects
Sensor: Model SPBI/SPBIC/RSPIC with F4 Optical Block (IR Light Source)
Option 1 Cable: Shielded cable w/connector Model GSEC-6 (6ft.) or GSEC-15 (15ft.)
Fiberoptic Light Guides: Model BF-A-36T
NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Sensing Range: Up to 6 in.

>_‘ Accessories: Model UAC-15 lens. Use to extend sensing range up to 1 ft.
Mounting bracket: Model SEB-3, FMB-1
NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.

Option 2

Convergent/proximity mode is useful to detect opaque objects when there is little (if
any) gap between objects.

Sensor: Model SPBI/SPBIC/RSPIC with V6 Optical Block (IR light source)

Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

Sensing Range: From 1.5 to 8 in.

Accessories: Mounting bracket, Model SEB-3

General Application Photoelectric Sensors

Proximity (divergent beam) mode sensing is useful in detecting some large size
opaque objects from longer range. Generally speaking, there must be substantial
gaps between objects for this mode to be effective.

Sensor: Model SPBI/SPBIC/RSPIC with O5 Optical Block (IR light source)

Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

Sensing Range: From 1 to 5 ft.

Accessories: Mounting bracket, Model SEB-3

2-14 800-237-0946 - ttco.com



Selection Guidelines Translucent/Transparent Object Sensing

Option 1

48 o

Option 2

LIGHT BEAM

Option 1

Option 2

~
~—
-

Option 3

Preferred Mode: Retroreflective Beam Break

Fiberoptic retroreflective is the best choice for detecting empty transparent or translu-
cent objects. The SMARTEYE® PRO featuring a unique blue LED light source is recom-
mended for detecting transparent or translucent plastic or glass objects. A red light
source is recommended when detecting translucent (non-transparent) objects only.
Sensor: Model SPBB/SPBBC/RSPBC with F4 Block (Blue light source) or Model
SPBR/SPBRC/RSPRC with F4 Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6ft.) or GSEC-15 (15ft.)

Fiberoptic Light Guides: Model BF-A-36T

Reflector: Model 78P, plastic 4.4 in. x 1.9 in, screw mounted

Sensing Range: Up to 1 ft.

Accessories: Model UAC-15 lens. Use to extend sensing range from 1 ft. maximum
without lens to over 3 ft. with lens. Mounting bracket, Model SEB-3, FMB-1

Retroreflective (R4 optical block) is a good choice for detecting medium to large size
empty, transparent, or translucent objects. The SMARTEYE® PRO, featuring a unique
blue LED light source, is recommended for detecting transparent or translucent plastic
or glass objects. A red light source is recommended when detecting translucent (non-
transparent) objects only.

Sensor: Model SPBB/SPBBC/RSPBC with R4 Block (Blue light source) or
ModelSPBR/SPBRC/RSPRC with R4 Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6ft.) or GSEC-15 (15ft)

Reflector: Model 78P, plastic 4.4 in. X 1.9 in., screw mounted.

Sensing Range: Up to 5 ft.

Accessories: Mounting bracket, Model SEB-3

Alternate Mode: Beam Make (Proximity)

Fiberoptic proximity mode is useful to detect transparent/translucent objects.
Sensor: Model SPBR/SPBRC/RSPRC with F4 Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

Fiberoptic Light Guides: Model BF-A-36T

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)
Sensing Range: Up to 4 in.

Accessories: Model UAC-15 lens. Use to extend sensing range up to 1 ft.

Mounting bracket, Model SEB-3, FMB-1

NOTE: Consider proximity mode when translucent/transparent objects are containers filled with
clear liquid or when site conditions preclude using the preferred retroreflective Beam Break
mode.

Convergent/proximity mode is useful to detect most transparent/translucent objects
when there is little (if any) gap between objects.

Sensor: Model SPBR/SPBRC/RSPRC with V6 Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

Sensing Range: From 1 to 4 in

Accessories: Mounting bracket, Model SEB-3

Proximity (divergent beam) mode sensing is useful in detecting some large size translu-
cent/transparent objects from longer range. Generally speaking, there must be substan-
tial gaps between objects for this mode to be effective.

Sensor: Model SPBB/SPBBC/RSPBC with O5 Block (Red light source)

Cable: Shielded cable w/connector Model GSEC-6 (6 ft.) or GSEC-15 (15 ft.)

Sensing Range: From 1 to 4 ft.

Accessories: Mounting bracket, Model SEB-3

2-15
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General Application Photoelectric Sensors

Specifications

SUPPLY VOLTAGE
- 10 to 30 VDC
» Polarity Protected
CURRENT REQUIREMENTS
= 45 mA (exclusive of load)
OUTPUT TRANSISTORS (Current Limited)
= (1) NPN and (1) PNP sensor output
transistor
(1) PNP Action Alert output transistor
(SPB Series)
= Sensor outputs can sink or source up
to 150 mA
« All outputs are continuously short
circuit protected
« Action Alert PNP transistor source up
to 75 mA
(Action Alert available on SPB models
only)
REMOTE AUTOSET™ INPUT
= Opto isolated sinking input
(10 mA) (RSP Series)
RESPONSE TIME
- Light/Dark state response = 300
microseconds
HYSTERESIS
= Set for high resolution - less than
one bar on the Contrast Indicator

Connections and Dimensions

LED LIGHT SOURCE
= Options:
A. Infrared = 880 nm,
B. Red = 660 nm,
C. Blue =480 nm,
D. White = Broadband spectrum
« Pulse modulated
PUSH BUTTON CONTROL
« Automatic set-up routines, i.e.,
QuickSet™/AUTOSET™
» Manual Adjustments
« Set status of five options: LOCK,
AUTOSET, LT/DK ON, AUTOTRAC,
and 10 ms TIMER
LIGHT IMMUNITY
« Responds to sensor’s pulse
modulated light source, resulting in
high immunity to most ambient light,
including indirect sunlight
AMBIENT TEMPERATURE
e - 40°C to 70°C (- 40°F to158°F)
RUGGED CONSTRUCTION
« Chemical resistant, high-impact
polycarbonate housing
« Waterproof ratings: NEMA 6 and
P67
» Conforms to heavy industry grade
CE requirements

INDICATORS

« 5-LED Bar graph functions in one of
two modes:
1. Contrast Indicator — Displays scaled
reading of sensor’s response to
contrasting light levels (light to dark)
2. Status Indicator - Displays status of
5 selectable options

« Red LED output indicator —
Illuminates when the sensor’s output
transistors are “on.” NOTE: If Output
LED flashes, a short circuit condition
exists

« Amber LED - I[lluminates when in the
options select mode

» Yellow LED - llluminates when action
alert is activated. Also indicates when
ACT™ adjusts sensor

Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® PRO PHOTOELECTRIC SENSOR

3.29" With F6 0.64"
(83.5 mm) (16.3 mm)
3.14" With V4, V4A, . T 0.40"
V8 & F4 (79.8 mm) . E 5 (10.2 mm)
2.85" With 05 = O r
(72.5 mm) . N~ © @%
" - -
. 2.75" With 04, L £ e ¥
) , R4, R5 & V6 e H oH
Choice of Built-In 6' . | e
Shielded Cable or °g
5-pin, M12 Connector o—H— 0.93" —
for Use With Optional [l [l 1] (23.6 mm) 2P Q
Cables ° 0'6 ‘(\“\ N
8 11 w62 (2
S| e
L] a-
2.715" ©0.125" (@3.2 mm) SEB-3
(69.0 mm) 0.55" (14.0 mm) Optional Mounting Bracket with Hardware
_ POS _RED __POS _RED
SMARTEYE’PRO BROWN* o
~—=RENIOTE = NPN _ WHITE SMARTEVE PRO
RSP Model (SINK) SPB Model
10 TO 10 TO
30 vDC 30 vDC
PNP
O O
BLACK* BLACK*
BLACK BLACK
BLUE* BLUE*
DRAIN WIRE *g ith " DRAIN WIRE
? REMOTE _ BLUE ensors with connectors BLUE
™ * PNP ALERT GRAY* .
AUTOSET™ INPUT  GRAY C E c“US
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Enhanced Dynamic Range
Very High Speed, High Resolution

2

SMARTEYE®

A 1 4
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General Application Photoelectric Sensors

The Performance Standard High Speed, High Resolution

Featuring the patented EDR® —
Enhanced Dynamic Range

The SMARTEYE® MARK Il sensor is TRI-TRONICS’
most popular photoelectric sensor. The SMARTEYE
MARK Il features extremely high gain combined with very
high speed. These high performance sensors were de-
signed to resolve the most difficult sensing tasks...the hall-
mark of all TRI-TRONICS SMARTEYE sensors. In addition
to superior high gain/high speed, the SMARTEYE MARK
Il is equipped with many new improvements.

Among the many features included in the design of
the SMARTEYE MARK I, none is more important than

SMARTEYE® MARK I
Features:

Patent No. 5,621,205

B Very fast response time (50 microseconds) and
operating speed while maintaining extremely
high gain on all models

Unique Enhanced Dynamic Range indicator
Seven Interchangeable optical blocks

Clutched offset adjustment

Operational from 12 to 24 VDC...(polarity
protected)

Choice of models with infrared, red, white, or
blue LED light source provides unique color
perception, i.e., yellow vs. white

B 10-LED CONTRAST INDICATOR provides “at a
glance” performance data during state set up as
well as during dynamic conditions when input
events are ongoing

Built-in connector

Waterproof housing complies with NEMA 4X,
6P, and IP67

Both NPN and PNP Output transistors
Short circuit protection for output transistors

Light On/Dark on selector switch

Anti-pulsing protection on power up

2-18

the addition of the EDR® circuit. Now, thanks to the ad-
dition of EDR® (Enhanced Dynamic Range), the dynamic
operating range has been extended and background sup-
pression has been enhanced.

Also included in the design of the new SMARTEYE
MARK 1l are all of the proven features included in all
SMARTEYE sensors, including our famous Contrast In-
dicator. Without question, the SMARTEYE MARK Il sets
a “new standard of performance” in photoelectric sens-
ing. When the sensing task involves resolving critical iden-
tifying features such as size, texture, distance, opacity,
depth, or color, the SMARTEYE MARK Il will give you
that extra measure of performance that is often required
to ensure proper operation. Marginal performance can-
not be tolerated when the entire operation of an auto-
mated machine process relies on the ability of a
photoelectric sensor to perform its sensing task.

CONTRAST INDICATOR™

The Contrast Indicator displays a scale reading of
the level of light received by the sensor’s photo detector.
The more light received, the higher the reading. The less
light received, the lower the reading.

Contrast is a comparison of the lightest state reading
versus the darkest state reading. The sensing task of any
digital (switching) photoelectric sensor is to resolve the dif-
ference between these two light levels and switch the out-
put accordingly. The SMARTEYE® switches its output
when the light level passes the midscale reading of “5”.

FIBEROPTIC LIGHT GUIDES

Flexible fiberoptic light guides are available in sizes
small enough to fit into your tightest job sensing sites.
There are models for inaccessible places, detection of ex-
tremely small parts, and high-vibration locations, plus
straight light guides for thru-beam and bifurcated light
guides for proximity sensing. Refer to Section 3 for de-
tails.

800-237-0946 . ttco.com



EDR® Enhanced Dynamic Range

(Patent No. 5,621,205)

The EDR® circuit extends the dynamic operating
range to provide unequaled performance at very bright
light levels.

Eliminates Saturation

Every photoelectric sensor has a saturation point — a
point at which any further increase in received light level
to its detector (from its own pulsing LED light source) will
not result in any further internal signal level increase. This
is apparent on the SMARTEYE’s Contrast Indicator. For
example, in an object sensing task, if the background
(i.e., white conveyor belt) is reflecting enough light back
to the sensor’s detector to reach the sensor’s saturation
level, the arrival of an object (such as a cookie) will not re-
sult in any signal level increase as displayed on the Con-
trast Indicator. This undesirable condition is referred to as
saturation. To avoid saturation and enhance background
suppression, the EDR circuit monitors the offset adjust-
ment during setup to determine when the sensor’s oper-
ating level is approaching the sensor’s light level
saturation point. Before saturation occurs, the EDR cir-
cuit adjusts the sensor in such a unique manner so as to
prevent saturation and extends the overall dynamic range
of the SMARTEYE® MARK Il sensor.

Proximity Sensing Mode Advantages

Another performance benefit provided by the EDR
circuit when operating in the proximity mode is that the
SMARTEYE® MARK Il does not typically require the use
of convergent or triangulating optics to resolve objects
resting on shiny or highly reflective backgrounds. Instead,
the optics can be divergent, allowing a wider field of
view. The larger the area in view of the sensor’s optics,

EDR® Benefits:

Enhances background suppression

the greater the contrast deviation. Convergent or tri-
angulating optics results in pinpoint spots of light.
These optical sensing methods can result in falsely
switching the sensor’s output by responding to minute
surface variations or imperfections. A wider field of
view offered by divergent optics (i.e., wide angle prox-
imity lens or large bundle fiberoptic guides) allows the
SMARTEYE® MARK Il to overlook most minor sur-
face irregularities.

Beam Break Sensing Mode Advantages

When operating in the Beam Break (opposed) mode
of sensing, the EDR circuit once again prevents satura-
tion. This is particularly advantageous when attempting
to detect the presence of splices, overlapping materials,
container contents, or adhesive labels on backing ma-
terials. Saturation can easily occur particularly when the
materials involved are translucent or transparent. Ex-
ample: In label detection, if the intensity of light pene-
trating through the label has reached the saturation
level of the sensor, the arrival of the gap between labels
will not increase the signal level as displayed on the
Contrast Indicator. If this is allowed to occur, detection
of the label is impossible. The new EDR circuit built into
the SMARTEYE® MARK Il prevents this from occurring
by compensating during the setup procedure to prevent
saturation.

Extends dynamic operating range to include high light level operation without reducing amplifier gain
Eliminates saturation, important for both Beam Make or Beam Break sensing modes

When operating in the proximity mode, allows use of divergent, wide beam optics to increase contrast deviation

and reduce the possibility of false response to minute surface irregularities or variations in position

Typical Applications

Detection of fill
level in container

Detection of reflective tape
moving at high rapidity

Detection of objects moving at
high velocity

Retroreflective
Tape
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General Application Photoelectric Sensors

Option 1

~

Option 2

LIGHT BEAM

Option 1

>—

Option 2

Option 3

| |

2-20

REFLECTOR

Preferred Mode: Beam Break

Fiberoptic opposed mode is best choice for detecting any opaque object

Sensor: Model SEIF1 (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft.), SEC-15 (15 ft.), or SEC-25 (25 ft.)
Fiberoptic Light Guides: (2) Model F-A-36T

Sensing Range: Up to 3 ft

Accessories: (2) Model UAC-15 lenses, extends sensing range to over 20 ft., Mounting
bracket, Model SEB-1, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Retroreflective mode. Use with reflector to detect medium to large size opaque
objects

Sensor: Model SERR1 (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft) or SEC-15 (15 ft.)

Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories Section for
complete listing of reflectors)

Sensing Range: Up to 25 ft.

Accessories: Mounting bracket, Model SEB-1

NOTE: Not recommended for detecting highly reflective objects

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.

Fiberoptic proximity is used to detect medium to large flat sided opaque objects
Sensor: Model SEIF1 (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6 6ft.) or SEC-15 (15ft.)

Fiberoptic Light Guides: Model BF-A-36T

Sensing Range: Up to 4 in.

Accessories: (1) Model UAC-15 lens. Use to extend sensing range up to 1 ft.

Mounting bracket, Model SEB-1, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiber Optic Section)

Convergent/proximity mode is useful to detect opaque objects when there is little
(if any) gap between objects.

Sensor: Model SEIV1 (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft.) or SEC-15 (15 ft.)

Sensing Range: From 1 to 4 in.

Accessories: Mounting bracket, Model SEB-1

Proximity (divergent beam) mode sensing is useful in detecting some large size
opague objects from longer range. Generally speaking, there must be substantial
gaps between objects for this mode to be effective.

Sensor: Model SEIO1 (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft.) or SEC-15 (15 ft.)

Sensing Range: From 6 in. to 5 ft.

Accessories: Mounting bracket, Model SEB-1

800-237-0946 . ttco.com



Selection Guidelines Translucent/Transparent Object Sensing

Option 1

>

Option 2

Option 1

>

Option 2

REFLECTOR

REFLECTOR

Preferred Mode: Retroreflective Beam Break

Fiberoptic retroreflective is the best choice for detecting empty transparent or
translucent objects. The SMARTEYE® MARK Il featuring a unique blue LED light source is
recommended for detecting transparent or translucent plastic or glass objects. A red light
source is recommended when detecting translucent (non-transparent) objects only.
Sensor: Model SEBF1 (Blue Light Source) or Model SERF1 (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6ft.) or SEC-15 (15ft.)

Fiberoptic Light Guides: Model BF-A-36T

Reflector: Model 78P, plastic 4-4 in. X 1.9 in, screw mounted

Sensing Range: Up to 1 ft.

Accessories: (1) Model UAC-15 lens. Use to extend sensing range from 1 ft. maximum
without lens to over 3 ft. with lens. Mounting bracket, Model SEB-1, FMB-1

Retroreflective (R1 optical block) is a good choice for detecting medium to large size
empty transparent or translucent objects. The SMARTEYE® MARK Il featuring a unique
blue LED light source is recommended for detecting transparent or translucent plastic or
glass objects. A red light source is recommended when detecting translucent (non-
transparent) objects only.

Sensor: Model SEBR1 (Blue Light Source) or Model SERR1 (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6ft.) or SEC-15 (15ft)

Reflector: Model 78P, plastic 4.4 in. X 1.9 in., screw mounted

Sensing Range: Up to 5ft.

Accessories: Mounting bracket, Model SEB-1

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when translucent/transparent objects are containers
filled with clear liquid or when site conditions preclude using the preferred retroreflective
Beam Break mode.

Fiberoptic proximity mode is useful to detect transparent/translucent objects.
Sensor: Model SERF1 (Red light source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft.) or SEC-15 (15 ft.)

Fiberoptic Light Guides: Model BF-A-36T

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)
Sensing Range: Up to 4 in.

Accessories: (1) Model UAC-15 lens. Use to extend sensing range up to 1 ft., Mounting
bracket, Model SEB-1, FMB-1

Convergent/proximity mode is useful to detect most transparent/translucent objects
when there is little (if any) gap between objects.

Sensor: Model SERV1 (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft.) or SEC-15 (15 ft.)

Sensing Range: From 1 to 4 in

Accessories: Mounting bracket, Model SEB-1

Proximity (divergent beam) mode sensing is useful in detecting some large size
translucent/transparent objects from longer range. Generally speaking, there must be
substantial gaps between objects for this mode to be effective.

Sensor: Model SERO1 (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6 (6 ft.) or SEC-15 (15 ft.)

Sensing Range: From 6 in. to 4 ft.

Accessories: Mounting bracket, Model SEB-1

2-21
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General Application Photoelectric Sensors

Optical Block Selection

JH-
-

Type F1

Fiberoptic Adapter
Type F1 adapts MARK I
to any standard fiber
optic light guide with

.187" O.D. tips. The light
guide is inserted and held

in place with set screws.
See Section 3 for selec-
tion.

Interchangeable optical blocks provide for universal application of the SMARTEYE®
MARK Il to any sensing task from large object sensing to finite sensing of small
parts. Plastic lenses standard. Glass lenses available. Consult factory.

Type O1, O1G Type 02
(Glass) Short Range
Medium to Long Proximity

Range Proximity
Type O1, O1G (glass)
adapts the MARK Il to
the optical proximity
mode of sensing. Range
is dependent on size,
shape, surface

Type O2 also adapts
the MARK Il to the
optical proximity mode
of sensing, but on a
sharp “V” axis to
control depth of view.
Range is dependent

reflectivity of the
object to be detected.

on model of the
MARK Il selected.

Sensing Range Guidelines

Optical Blocks
01, 01G

02

V1, V1G

R1

F1 (Prox)

F1 (Prox w/lens)
F1 Opposed

F1 Opposed w/lens

NOTES:

IR RED BLUE WHITE
6 ft. 5.5 ft. N/A N/A
35in. 35in.  2in. 1.5in.
4in. 4in. 2.25in. 2in.
35 ft. 30 ft. 10 ft. N/A
5.5in 4.5in lin. 0.51in.
15ft. 14in. 5in. 2in.
3.5 ft. 1.5 ft. 6in. 1.75in.
20+ ft. 20+ ft. 6.5 ft. 6.5 ft.

* For more Information on useful range, see Fundamen-

tals, Section 1.

* PROXIMITY tests utilized a 90% reflective target.
= RETROREFLECTIVE tests utilized a 3 in. diam. reflector

Model AR3

* FIBER OPTIC tests utilized .125 in. diam. fiber bundles.
Model UAC-15 Lens was used as indicated.

2-22

Type V1, V1G
(Glass)

Focused Lens

“V” Axis

Type V1, V1G (Glass) is
for direct lens “V”” axis
sensing at close ranges.
Used for small part or
precise leading edge
sensing. Range is de-
pendent on model

of the MARK Il selected.

800-237-0946 . ttco.com

Type R1
Retroreflective

Type R1 turns the
MARK lIlinto a retrore-
flective sensor. Range is
dependent on model of
the MARK Il selected
and size of reflectors.



HOW to SpeCIfy Example: S E R K 1
. Select Sensor Model based on light source required Z
SEl = Infrared /_ _K

SER = Red Red MARK Il Adjustment Fiberoptic
SEB = Blue Type — Optical Block

SEWL = White Knob
2. Select adjustment type

Blank = Potentiometer adjust

K = Knob
3. Select Optical Block based on mode of sensing required

Accessories
Micro Cable Selection Guide, 4-wire M12
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Yellow Shielded Cable Assemblies
SEC-6
6' (1.8 m) cable with connector

SEC-15
15' (4.6 m) cable with connector

SEC-25
25' (7.62 m) cable with connector

RSEC-6
6' (1.8 m) cable / right angle conn.

RSEC-15
15' (4.6 m) cable / right angle conn.

RSEC-25
25' (7.62 m) cable / right angle conn.

Black Shielded Cable Assemblies
(Lightweight)

BSEC-6

6' (1.8 m) cable with connector

BSEC-15
15' (4.6 m) cable with connector

BSEC-25
25' (7.62 m) cable with connector

BRSEC-6

6' (1.8 m) cable / right angle conn. FMB-1 (8.4 mm diam.)
BRSEC-15 Standard Fiberoptic

15' (4.6 m) cable / right angle conn. Mounting Bracket

BRSEC-25
25' (7.62 m) cable / right angle conn.

$10SUaS 211199|9010Yd uonedljddy |[etauas

BX-10

. SEB-1
10' (3.1 m) Extension cable
BX-25
25" (7.62 m) Extension cable

Stainless “L”” Bracket

FMB-2 (5.1 mm diam.)

Grey Unshielded Cable Assemblies FMB-3 (3.1 mm diam.)
Miniature Glass or Plastic

GSEC-2MU - . .

6.5' (2.0 m) Low-cost Fiberoptic Mounting
Brackets

GSEC-5MU

16.4" (5.0 m) Low-cost

2-23
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General Application Photoelectric Sensors

Specifications

SUPPLY VOLTAGE
* 12 to 24 VDC
 Polarity Protected
CURRENT REQUIREMENTS
* 85 mA (exclusive of load)
OUTPUT TRANSISTORS
e (1) NPN and (1) PNP Output
transistor:
< NPN: Sink up to 150 mA
* PNP: Source up to 150 mA
 Momentary short circuit protected
e Outputs protected from pulsing
during power up
 Light/dark switch determines
Output Status:
Light = Light “ON” operate
Dark = Dark “ON” operate
RESPONSE TIME
e Minimum duration of input event
 Light state response =
50 microseconds
e Dark state response =
140 microseconds
e Leading edge Variation less than 20
microseconds
HYSTERESIS
e Less than 400 millivolts for maximum
sensitivity and resolution

Connections and Dimensions

POS BROWN
N
NPN WHITE
(SINK)
1270
e voLTs 150 MA MAX
PNP BLACK
(SOURCE)
-LOAD
NEG BLUE J

3.50" with R1

Optional Knob Adjust
on "K" Versions

Mounting Holes
0.20" Dia (5.0 mm)

LED LIGHT SOURCE
* Pulse modulation rate 45 KHZ
= Choice of color:
A. Infrared = 880nm
B. Red = 660nm
C. White = Broadband Color Spectrum
D. Blue = 480nm
LIGHT IMMUNITY
* Responds to sensor's pulsed
modulated light source
* Immune to most ambient light
OFFSET/EDR® ADJUSTMENT
« Sets initial level on CONTRAST
INDICATOR in relation to mid-scale
switch point of 5 — functions as
sensitivity adjustment
= Controls Enhanced Dynamic Range
circuit (EDR™) which functions to
avoid saturation

Power Cable with
M12 Connector

(88.9 mm)
3.25" with 01

(82.5 mm)
3.00" with 02, F1, V1

1S
1S
©
< (76.2 mm)
(2

74

: 2.03"
(51.6 mm)
O?

B

i
[

Ry
N

18

40
NE=
D |
o[s e

. 2.000"
= 0'_18 f = (50.8 mm) |

-1
-

2.530"
(64.3 mm)

M12 1 mm Fine
Pitch Threads

2-24

0.200 Dia
(5.1 mm)

800-237-0946 . ttco.com

6-32 x 1/4" socket
hd. cap screw

£
SMARTEYE'
A 1 4

INDICATORS
* OUTPUT INDICATOR - RED LED
illuminates and the NPN or PNP
outputs switch to the opposite
state when returned light level
exceeds “5” on the CONTRAST
INDICATOR
EDR™ INDICATOR - Intensity of
GREEN LED provides indication of
where in the dynamic operating
range the offset, EDR™ adjustment
has been set
FULLY LIT: Operating near saturation
OFF: Operating near maximum
sensing range
CONTRAST INDICATOR - Displays
scaled reading of sensor's response
to contrasting light levels (light vs.
dark) on a 10 bar LED display
AMBIENT TEMPERATURE
e -40°Cto 70°C (- 40°F to 158°F)
RUGGED CONSTRUCTION
* Chemical resistant, high impact
polycarbonate housing
* Waterproof, NEMA 4X, 6P and IP67
enclosure ratings
* Epoxy encapsulated for mechanical
strength
Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® MARK Il PHOTOELECTRIC SENSOR

OPTICAL BLOCKS

EESY
‘m'
SQQQQ‘

BRACKET
P/N SEB-1
With Hardware




GENERAL APPLICATION PHOTOELECTRIC SENSORS

Miniature, High Performance
DIN Rail Mountable

S10SuUaS 211193]3010yd uoneadd
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General Application Photoelectric Sensors

World-Class Versatility Miniature High Performance Sensor

The SMARTEYE® MARK llI is the “first” high per-
formance photoelectric sensor in a miniature size that
you can use anywhere...for any task...including your
toughest industrial sensing applications. The SMARTEYE
MARK Ill'is loaded with features and benefits, never be-
fore offered in a miniature sensor, including extremely
high gain and high speed of response (50 microseconds).
High gain enables the sensor to resolve the most difficult
low contrast sensing tasks. High speed response provides
resolution of the exact position of objects traveling at
high speeds.

You can easily optimize the SMARTEYE MARK Il
to conform to your particular sensing task because of its
unique modular construction.

QUICK-CHANGE OPTICAL BLOCK LENSES

You can choose from a wide variety of blocks to op-
erate in the proximity, convergent, retroreflective, or
fiberoptic sensing mode. A newly designed sensing
model F5 fiberoptic block enhances performance when
using plastic fiberoptic light guides. These inexpensive,
interchangeable optical blocks reduce the inventory bur-
den of replacement parts and eliminate the need for dis-
carding a complete sensor in the event of damage to the
optical block.

2-26

LED LIGHT SOURCES

When color perception is a requirement to perform
your sensing task, you can select the correct LED light
source from one of our available colors...Infrared, Red,
Blue, or White. For example, select the invisible IR light
source for long-range sensing or hostile environments.
Select the RED light source for use with plastic fibers. Se-
lect the BLUE light source for use in the retroreflective
mode to detect translucent or transparent plastic or glass
objects. Select the WHITE light source for detecting regis-
tration marks or for providing color perception advantages.

Always remember that selecting the proper color of
LED Light Source is important in even the simplest object
sensing tasks...particularly in the proximity mode.

10-LED CONTRAST INDICATOR™

The Contrast Indicator provides “at-a-glance” analy-
sis of the sensor’s response to light state vs. dark sensing
conditions. This device is not only useful in static condi-
tions for alignment purposes, but is also functional dur-
ing dynamic conditions when input events are ongoing.

800-237-0946 . ttco.com



EDR® Enhanced Dynamic Range

(Patent No. 5,621,205)

OFFSET/EDR® ADJUSTMENT (Patent No. 5,621,205)

With the Offset/EDR® adjustment feature, the
SMARTEYE MARK 1ll sensor can resolve very low con-
trast sensing tasks over a wider range of light intensities,
including proper operation at high light levels. In addition,
EDR improves background suppression.

Please note that as the OFFSET/ EDR® adjustment is
rotated in the counterclockwise direction, the green EDR
indicator LED will begin to turn on and glow dimly. As the
counter clockwise rotation proceeds, the intensity of the
EDR® indicator will continue to increase. This indicator
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providgs the ins.taller an idea of just where in the overall Optimizing the
dynamic operating range of the sensor the OFFSET/EDR®
adjustment has been set. For example, if after adjustment SMARTEYE® MARK Il

to obtain maximum contrast deviation the OFFSET/ EDR®
is “off,”” the sensor is operating under very low received
light conditions. If the EDR® indicator is fully lit, the sensor
is operating under very high received light conditions. The
concept of how to interpret the green EDR® indicator is
simple — after adjustment this indicator should not be fully
lit or completely off. Anywhere in between indicates that
the sensor is operating within its dynamic operating range.

EDR Indicator Sensing Performance
Status Condition Enhancement

A. Move closer to

$10SUaS 211199|9010Yd uonedljddy |[etauas

. target
Operating (proximity mode)
near B. Use larger
OFF maximum diameter fiber
sensing optic light guides
range C. Use accessory lens EDR Status
) (Green)
D. Decrease sensing
range
A. Move away from
target (proximity
mode)
Operating B. Increase sensin
. ¢}
FULLY LIT near range (Beam Break
saturation mode) Output
C. Downsize diameter <« (Red)
of fiber optic
Beam
The suggested performance enhancements as Status
listed above will ensure that contrast deviation (Red)

response has been maximized.
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General Application Photoelectric Sensors

Light Source Guidelines

INVISIBLE INFRARED LIGHT SOURCE (880 nm)
A. Best choice in most opaque object sensing tasks

B. Provides longest possible sensing range in either
Beam Make or Beam Break sensing modes

C. Best choice in hostile environments; useful in
penetrating lens contamination

D. Preferred for use with small glass fiberoptic light
guides Note: Do not use IR light with plastic
fiberoptic light guides

E. Preferred when sensing dark colored objects in the

proximity (Beam Make) mode, i.e., black, blue, green,

etc.

F. Useful in penetrating containers for verification of
contents; also useful in detecting overlapped splices
in dense materials

G. Color perception; tends to favor blue colored objects

RED LIGHT SOURCE (660 nm)

A.

B.

Best choice for use with plastic fiberoptic light guides

Useful when sensing translucent objects in proximity
(Beam Make) mode

Useful when sensing transparent objects in fiber
optic retroreflective (Beam Break) mode

. Can be polarized for retroreflective (Beam Break)

sensing to reduce proxing on shiny objects

Opposed fiberoptic light guides can be polarized for
sensing some translucent plastic containers; consult
factory for details

Used as red filter for color perception advantages

BLUE LIGHT SOURCE (480 nm)

A. Useful for detecting translucent, transparent, plastic,
or glass objects in the retroreflective mode when
using the R4 optical block

B. Used as blue filter for color perception advantages,
i.e., resolving yellow vs. white colored objects or
printed registration marks

WHITE LIGHT SOURCE
(Broadband Color Spectrum)

A.

Best choice for detecting all printed registration
marks on packaging material

Recommended for detecting dark colored objects
in the proximity (Beam Make) mode

Best choice for sorting colored objects

OUTPUT STATUS INDICATOR

When illuminated, Option Status \
Indicator is enabled

EDR® INDICATOR

Y

Enhanced Dynamic Range

BEAM STATUS INDICATOR

/

2-28

INTERCHANGEABLE OPTICAL BLOCKS

A

Choice of 10 Optical Blocks - 04, O5, R4,
R5, F4, F5, V4, V4A, V6, V8

10 LED CONTRAST INDICATOR™

A

Provides "at-a-glance’ analysis of the
sensor's response to Light State vs
Dark State sensing conditions.

OFFSET/EDR ADJUSTMENT

A

LIGHT/DARK STATE SWITCH

A

800-237-0946 . ttco.com




Selection Guidelines oOpaque Object Sensing

Option 1

- |

Option 2

Option 1

Option 2

Preferred Mode: Beam Break

Fiberoptic opposed mode is best choice for detecting any opaque object.

Sensor: Model SE3I/SE3IC with F4 Optical Block (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6 ft.) or SEC-15/BSEC-15 (15 ft.)
Fiberoptic Light Guides: Model F-A-36T (two required)

Sensing Range: Up to 16 in.

Accessories: (2) Model UAC-15 lenses, extends sensing range to over 20 ft.

Mounting bracket: Model SEB-3, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Retroreflective mode. Use with reflector to detect medium to large size opaque
objects.

Sensor: Model SE3I/SE3IC with R4 Optical Block (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6 ft) or SEC-15/BSEC-15 (15 ft.)
Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories

Section for complete listing of reflectors.)

Sensing Range: Up to 20 ft.

Accessories: Mounting bracket, Model SEB-3

NOTE: Not recommended for detecting highly reflective objects.

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.

Fiberoptic proximity is used to detect medium to large flat sided opaque objects.
Sensor: Model SE3I/SE3IC with F4 Optical Block (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6 ft.) or SEC-15/BSEC-15 (15 ft.)
Fiberoptic Light Guides: Model BF-A-36T

Sensing Range: Up to 6 in.

Accessories: Model UAC-15 lens. Use to extend sensing range up to 1 ft.

Mounting bracket: Model SEB-3, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Convergent/proximity mode is useful to detect opaque objects when there is little
(if any) gap between objects.

Sensor: Model SE3I/SE3IC with V6 Optical Block (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6 ft.) or SEC-15/BSEC-15 (15 ft.)
Sensing Range: From 1.5 to 8 in.

Accessories: Mounting bracket, Model SEB-3

Proximity (divergent beam) mode sensing is useful in detecting some large size
opaque objects from longer range. Generally speaking, there must be substantial
gaps between objects for this mode to be effective.

Sensor: Model SE3I/SE3IC with O5 Optical Block (IR Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6 ft.) or SEC-15/BSEC-15 (15 ft.)
Sensing Range: From 1 to 5 ft.

Accessories: Mounting bracket, Model SEB-3

2-29
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General Application Photoelectric Sensors

Selection Guidelines Translucent/Transparent Object Sensing

Option 1

4 - o

REFLECTOR

Option 2

LIGHT BEAM

- REFLECTOR

Option 1

.I

Option 2

2-30

Preferred Mode: Retroreflective Beam Break

Fiberoptic retroreflective is the best choice for detecting empty transparent or

translucent objects. The SMARTEYE® MARK Il featuring a unique Blue LED Light Source is
recommended for detecting transparent or translucent plastic or glass objects. A Red Light
Source is recommended when detecting translucent (non-transparent) objects only.
Sensor: Model SE3B/SE3BC with F4 Block (Blue Light Source) or Model SE3R/SE3RC with F4 Block
(Red Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6ft.) or SEC-15/BSEC-15 (15ft.)
Fiberoptic Light Guides: Model BF-A-36T

Reflector: Model 78P, plastic 4.4 in. X 1.9 in, screw mounted

Sensing Range: Up to 1 ft.

Accessories: Model UAC-15 lens. Use to extend sensing range from 1 ft. maximum without lens to
over 3 ft. with lens. Mounting bracket, Model SEB-3, FMB-1

Retroreflective (R4 optical block) is a good choice for detecting medium to large size empty
transparent or translucent objects. The SMARTEYE® MARK Ill featuring a unique Blue LED
Light Source is recommended for detecting transparent or translucent plastic

or glass objects. A Red Light Source is recommended when detecting translucent
(non-transparent) objects only.

Sensor: Model SE3B/SE3BC with R4 Block (Blue Light Source) or Model SE3R/SE3RC with R4 Block
(Red Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6ft.) or SEC-15/BSEC-15 (15ft)
Reflector: Model 78P, plastic 4.4 in. X 1.9 in., screw mounted.

Sensing Range: Up to 5 ft.

Accessories: Mounting bracket, Model SEB-3

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when translucent/transparent objects filled with clear
liquid or when site conditions preclude using the preferred retroreflective Beam Break
mode.

Fiberoptic proximity mode is useful to detect transparent/translucent objects.
Sensor: Model SE3R/SE3RC with F4 Block (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6ft.) or SEC-15/BSEC-15 (15 ft.)
Fiberoptic Light Guides: Model BF-A-36T

Sensing Range: Up to 4 in.

Accessories: Model UAC-15 lens. Use to extend sensing range up to 1 ft.

Mounting bracket, Model SEB-3, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Convergent/proximity mode is useful to detect most transparent/translucent objects
when there is little (if any) gap between objects.

Sensor: Model SE3R/SE3RC with V6 Block (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6ft.) or SEC-15/BSEC-15 (15 ft.)
Sensing Range: From 1 to 4 in

Accessories: Mounting bracket, Model SEB-3

Proximity (divergent beam) mode sensing is useful in detecting some large size
translucent/transparent objects from longer range. Generally speaking, there must be
substantial gaps between objects for this mode to be effective.

Sensor: Model SE3R/SE3RC with O5 Block (Red Light Source)

Cable: Shielded cable w/connector Model SEC-6/BSEC-6 (6ft.) or SEC-15/BSEC-15 (15 ft.)
Sensing Range: From 1 to 4 ft.

Accessories: Mounting bracket, Model SEB-3

800-237-0946 . ttco.com



Optical Block Selection

Interchangeable optical blocks provide for universal application %’

of the SMARTEYE® MARK 11 to any sensing applications from >

large object sensing to finite sensing of small parts, registration )

mark detection and product inspection tasks. ,-_,'-,

_<

m

®

<

>

2y

A

Type 04 Type O5 Type R4 Type R5 Type V4, V4A =
Proximity Proximity Retroreflective Polarized Convergent
Wide beam optics Narrow beam optics use- Very narrow beam op- Anti-Glare 1" ““V”” AXis

useful for short-range
sensing of transparent,
translucent, or irregular
shaped shiny objects.

ful in long-range sensing
of medium to large size
objects.

tics designed to sense re-
flectors or reflective
materials at long range.
Designed for Beam
Break sensing.

Retroreflective
Polarized to reduce re-
sponse to “hot spot”
glare from shiny surface
of detected object. Use
with red or blue light
source.

Type V6 Type V8 Type F4 Type F5
Convergent Convergent Glass Fiberoptics Plastic Fiberoptics
1.5" “V”” Axis 5™V Axis Adapts MARK Il Adapts MARK Il for use

Narrow beam optics that
focus at a sensing range
of 1.5". Useful for sens-
ing small parts. Also use-
ful for proximity sensing
(range of 1.5" to 8") to
minimize response to
reflected light from
background objects.

Narrow beam

optics that focus at a
sensing range of .5".
Useful for sensing small
parts or registration
color marks. Also useful
for proximity sensing
(range of .25" to 5") to
minimize response to
reflected light from
background objects.

for use with a wide vari-
ety of glass fiberoptic
light guides for both the
proximity and opposed
sensing modes.

Sensing Range Guidelines

with a wide variety of
plastic fiberoptic light
guides for both the
proximity and opposed
sensing modes.

Narrow beam optics
that focus at a sensing
range of 1'. Useful for
sensing small parts. Also
useful for proximity
sensing (range of 1"

to 5") to minimize
response to reflected
light from background
objects.

$10SUaS 211199|9010Yd uonedljddy |[etauas

Convergent / Proximity / Retroreflective Glass Fiber Optics Plastic Fiber Optics
OPTICAL IR RED BLUE WHITE | OPTICAL IR RED BLUE | WHITE OPTICAL RED WHITE
BLOCKS BLOCKS BLOCKS
V4, V4AA 1in. 1in. 1in. 1in. Opposed Mode Opposed Mode

V6 15in. | 1.5in. | 1.5in. | 1.5in. F4 3 ft. 1ft. 8in. 5in. | F5 9in. 2in.

V8 0.5in. | 05in. | 0.5in. | 0.5in. F4 w/lens| 20+ ft. | 20+ ft. 12 ft. 9ft. | F5w/lens | 6 ft. 2 ft.

: . . . F5 wiright

04 18 in. 11 in. 4in. 3in. angle lens 3 ft. 1ft.

05 4 ft. 3 ft. 1.5 ft. 12 in. Proximity Mode Proximity Mode

R4 20+ ft. | 18+ ft. 6 ft. 5ft. | F4 7 in. 5in. 1lin. lin. | F5 7in. 5in.

R5 N/A 7 ft. 4 ft. 3 ft. F4 w/lens 1ft. 1ft. N/A 6in. | F5w/lens | 1 ft. 1ft.
NOTE: Proximity test utilized a 90% reflective NOTE: Range tests utilized a .125" diam. fiber NOTE: Range tests utilized

white target. Retroreflective tests utilized a 3" diam. bundle a .040" diam. fiber

round reflector, Model AR-3
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HOW to SpeCIfy Example: S E 3 R F4

. Select Sensor Model based on light source required
SE3I = Infrared

SE3R = Red SMARTEYE® Red Fiberoptic
SE3B = Blue MARK Il Blue Optical Block
i White

SE3WL = White Infrared

2. Select Optical Block based on mode of operation

NOTE: DRB-1 Bracket included

Accessories

Micro Cable Selection Guide, 4-wire, M12

Yellow Shielded Cable Assemblies
SEC-6
6' (1.8 m) cable with connector

SEC-15
15' (4.6 m) cable with connector

SEC-25
25" (7.62 m) cable with connector

RSEC-6
6' (1.8 m) cable / right angle conn.

RSEC-15
15' (4.6 m) cable / right angle conn.

RSEC-25
25' (7.62 m) cable / right angle conn.
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Black Shielded Cable Assemblies
(Lightweight)

BSEC-6

6' (1.8 m) cable with connector

BSEC-15
15' (4.6 m) cable with connector

BSEC-25
25' (7.62 m) cable with connector

BRSEC-6
6' (1.8 m) cable / right angle conn.

BRSEC-15

15' (4.6 m) cable / right angle conn.
BRSEC-25 DRB-1 FMB-1 (8.4 mm diam.)

25' (7.62 m) cable / right angle conn. Bracket Standard Fiberoptic
Mounting Bracket

SEB-3 TA-18
Stainless “L” Bracket 18mm Adapter

General Application Photoelectric Sensors

BX-10

10' (3.1 m) Extension cable
BX-25

25' (7.62 m) Extension cable

Grey Unshielded Cable Assemblies
GSEC-2MU

6.5' (2.0 m) Low-cost MB-18 FMB-2 (5.1 mm d@am.)
18mm Bracket FMB-3 (3.1 mm diam.)
GSEC-5SMU Miniature Glass or Plastic

16.4' (5.0 m) Low-cost

2-32 800-237-0946 - ttco.com

Fiberoptic Mounting
Brackets



Specifications

SUPPLY VOLTAGE
- 12 to 30 VDC
« Polarity Protected

CURRENT REQUIREMENTS
« 85 mA (exclusive of load)

OUTPUT TRANSISTORS

= (1) NPN and (1) PNP output
transistor:
NPN: Sink up to 150 mA
PNP: Source up to 150 mA

= Momentary short circuit protected

« Outputs protected from pulsing
during power up

« Light/Dark switch determines
output status:
Light = Light “ON” operate
Dark = Dark “ON” operate

RESPONSE TIME
« Minimum duration of input event:
Light state response = 50 microseconds
Dark state response = 140 microseconds
- Leading edge variation less than 20
microseconds

LIGHT IMMUNITY
« Responds to sensor’s pulsed modulated
light source — resulting in high
immunity to most ambient light,
including sunlight

Connections and Dimensions

POS RED

BROWN*

(SINK)

J0Se 150 MA MAX

BLACK
BLUE*

DRAIN WIRE
*SENSORS WITH CONNECTORS

Connection Options:
Choice Of Built-In 6 Foot
Shielded Cable Or M12 Connector
For Use With Optional Cables

2.65" with V4, V8, F4 & F5

HYSTERESIS
« Less than 400 millivolts for maximum
sensitivity and resolution

LED LIGHT SOURCE
« Pulse modulation rate 36 KHZ.
« Choice of color: A. Infrared = 880 nm
B. Red =660 nm C. Blue =480 nm
D. White = Broadband Spectrum

INDICATORS

« OUTPUT INDICATOR - RED LED
illuminates when the output
transistors are in the “ON” state as
determined by the position of the
Light/Dark switch
BEAM STATUS INDICATOR - RED LED
illuminates when returned light level
exceeds “5” on the CONTRAST
INDICATOR
EDR® INDICATOR - Intensity of
GREEN LED provides indication of
where in the dynamic operating
range the offset/EDR® adjustment
has been set
CONTRAST INDICATOR™ - Displays
scaled reading of sensor’s response to
contrasting light levels (light vs. dark)
on a 10 bar LED display

4-40 x 1/4" Or 1/2"
Socket Hd. Cap Screw
(3/32 Hex Key)

)
N

R
S SV

<
R

P/N DRB1
Universal Mounting
For DIN Rail or Site
Mounting Included

(67.3 mm)
2.45" with O5
(62.2 mm) <
2.35" w/ O4, R4, R5 & V6 & Q)
0.48" m AN
(59.7 mm) (12.2 mm) ) »\‘69"0
1.80" _ il Q
"C" Models (45.7 mm) ET
Have Standard E CEIATTE Mooplfr';l(-)r:qNsG
4 Pin, M12 S e w2 E[ Wy € 67/‘3 N
Connectors ] SE CloYillals| @ o® @
o= | 2¥Y] |Q o2 on Q)
] & 24 Twro PINSEB-3 | 07
oS — - Optional Mounting Q-
@0.125 Bracket With Hardware

@0.156"
(4 Plcs)

OFFSET/EDR® ADJUSTMENT*

 Sets initial level on the CONTRAST
INDICATOR™ in relation to mid-scale
switch point of 5 — functions as
sensitivity adjustment

= Controls Enhanced Dynamic Range
circuit (EDR®) which functions to
avoid saturation

AMBIENT TEMPERATURE
e —40°C to +70°C (-40°F to 158°F)

RUGGED CONSTRUCTION
« Chemical resistant housing
- Rated NEMA 4X, 6P and IP67
« Epoxy encapsulated for mechanical
strength.

Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® MARK IIl PHOTOELECTRIC SENSOR

P/N TA-18
Q Optional 18mm
Barrel Adaptor

For Through-Hole
Mounting

I HEVIN @TATLEVINS
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General Application Photoelectric Sensors
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High Resolution
High Speed

V)
SMARTEYE"

\ 4
CLASSIC
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SMARTEYE® CLASSIC High Resolution, High Speed

Since introducing the SMARTEYE® line, these
unique pulse modulated Photoelectric Sensors have suc-
cessfully performed hundreds of intricate “low contrast™
sensing tasks in critical material handling and automa-
tion applications— including product inspection tasks
where even $5,000 and $10,000 vision systems couldn’t
do the job!

In fact, the versatile SMARTEYE® has set a new
“standard of performance” in the photoelectric sensing
of size, texture, distance, opacity, depth and even color.
With SMARTEYE®, there is no question whether it will
perform the task, because SMARTEYE® will do the job
with “performance to spare.”

High-speed response, high sensitivity, and long-range
capabilities, combined with the unigue CONTRAST
INDICATOR™ give you a sensor that you can depend
on—a sensor that eliminates marginal performance—
and all at an affordable price!

Contrast Indicator

The CONTRAST INDICATOR displays a scaled read-
ing of the level of light received by the sensor’s photo
detector. The more light received, the higher the read-
ing. The less light received, the lower the reading.

Contrast is a comparison of the lightest state read-
ing vs. the darkest state reading. The sensing task of any
digital (switching) photoelectric sensor is to resolve the
difference between these two light levels and switch the
output accordingly. The SMARTEYE® switches its out-
put when the light level passes the midscale reading of
“5”,

Fiberoptic Light Guides
Flexible fiberoptic light guides are available in sizes

Typical Applications

Detection of very
small objects

small enough to fit into your toughest job sensing sites,
in models for inaccessible places and detection of ex-
tremely small parts, for high temperature applications,
corrosive environments, or high-vibration locations, as
well as straight light guides for Beam Break and bifur-
cated light guides for proximity sensing.

Features

e Unigue CONTRAST INDICATOR™ allows easy setup for
optimum performance and displays actual perform-
ance during operation

< High-speed models: 500 microseconds Beam Make or
Beam Break. Excellent resolution and high-speed re-
sponse. Recommended for most sensing tasks

e High-gain models: 1.5 milliseconds Beam Make or
Beam Break. Highest resolution. Recommended for
“very low’’contrast tasks

e Very high-speed models. 100 microseconds Beam
Make or Beam Break. Good resolution with very high-
speed response. Recommended for use when speed
of response is critical

e Pulse-modulated for high immunity to ambient light

< Unique interchangeable optical block design

 Digital (switching) NPN or PNP output transistor mod-
els available

< Analog (DC proportional) output models available

 Light source selection: infrared, high intensity, red, (vis-

Polarized light Detection of unwanted condition

detection for product .
S of plastic inspection task |-
containers
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General Application Photoelectric Sensors

SMARTEYE®CLASSIC High Resolution, High Speed

Switching Models DC Proportional Models
NPN  (Digital) PNP (Analog)
SD PSD SA
SDL PSDL SAL
VSD PVSD -
SDR PSDR SAR

SDLR PSDLR SALR
SDLG PSDLG -
HSD PHSD -
HSDL PHSDL -
5 5 SAQ
- - HSAQ

Performance

High Speed, 500 us
High Gain, 1.5 ms
Very High Speed, 100 us

High Speed, 500 us

High Gain, 1.5 ms

High Gain, 1.5 ms

High Speed, 500 us

High Gain, 1.5 ms
Near Linear Output/Opposed Mode
Near Linear Output/Proximity Mode

Light Source

Infrared
Infrared
Infrared
Red
Red
Green
High Intensity IR
High Intensity IR
Infrared

High Intensity IR

NOTE: NPN models shown. To order PNP Current Sourcing outputs, add prefix “P” to model number.

PERFORMANCE
High Speed Models: SD, PSD

(recommended for most sensing tasks)

Excellent resolution and high-speed response. 500 pys Beam
Make or Beam Break. Maximum input events per second
=1000. Optimized to provide a balance between high speed of
response and performance to match moderate to low-contrast
applications typically found in high-speed automation.

High Gain Models: HSD, PHSD
(recommended for very low contrast applications)
Highest resolution. 1.5 ms Beam Make or Beam Break.
Maximum input events per second = 333. High amplification
enables sensor to respond to very low contrast applications
found in the more difficult sensing tasks. High gain is often
necessary in SMARTEYE®s used to perform product inspection
or orientation sensing tasks.

Very High Speed Models: VSD, PVSD
(recommended only when high-speed sensing is critical)

Good resolution and very high-speed response. 100 ps
Beam Make or Beam Break. Maximum input events per second
= 5000. Optimized to provide very high speed response while
maintaining the necessary performance levels required in high
velocity/high speed sensing.

Typical Applications

Detection of
reflective tape

Detection of fill
level in container

rapidity

2-36

moving at high
g g .

LIGHT SOURCE SELECTION

Infrared Light Source

Invisible light — recommended in opaque object sensing
applications. Infrared LED light source provides long-range
sensing in either Beam Make or Beam Break modes. Infrared
light maximizes the sensor’s ability to penetrate contamination
found in harsh environments.

High Intensity Infrared Light Source

Invisible light for maximum possible range in either Beam
Make or Beam Break sensing modes. Provides maximum pene-
tration for use in harsh environments. Also works well with the
small diameter fiberoptic light guides. NOTE: Not recom-
mended for use in close-up sensing or for use in most low con-
trast applications.

Red (Visible) Light Source

Visible red LED light source recommended for sensing
transparent/translucent objects. Outperforms infrared light in
many moderate to low contrast applications. Also recom-
mended for use with plastic fiberoptic light guides.

Green (Visible) Light Source

Recommended for use only in applications where the color
green provides an obvious advantage. An example would be
sensing a light colored red/pink object on a white background.
Also has been used in film processing applications when red or
infrared light can cause damage to sensitive film.

Detection of objects moving at
high velocity

Retroreflective
Tape

800-237-0946 . ttco.com



Optical Block Selection

Interchangeable optical blocks provide for universal applica-
tion of the SMARTEYE® CLASSIC to any sensing task from
large object sensing to finite sensing of small parts. Plastic
lenses standard. Glass lenses available. Consult factory.

Type F1

Fiberoptic Adapter
Type F1 adapts
SMARTEYE® CLASSIC

to any standard fiberop-
tic light guide with .187""
O.D. tips. The light guide
is inserted and held in
place with set screws. See
Fiberoptic Light Guides
Section for selection.

-}

Sensing Range Guidelines

Optical Blocks
01, 01G

02

V1, V1G

R1

F1 (Prox)

F1 (Prox wi/lens)

F1 Opposed

F1 Opposed w/lens

NOTES:

Type O1, O1G
(Glass)

Medium to Long
Range Proximity
Type O1, O1G (Glass)
adapts the

SMARTEYE® CLASSIC

to the optical proximity
mode of sensing. Range
is dependent on size,
shape, surface
reflectivity of the
object to be detected.

Type 02

Short Range
Proximity

Type O2 also

adapts the

SMARTEYE® CLASSIC

to the optical proximity
mode of sensing, but on
a sharp “V” axis to
control depth of view.
Range is dependent

on model of The
SMARTEYE® CLASSIC
selected.

Type V1, V1G
(Glass)

Focused Lens

“V” AXis

Type V1, V1G (Glass) is
for direct lens “V”” axis

Used for small part
or precise leading
edge sensing. Range
is dependent on
model of the
SMARTEYE® CLASSIC
selected.

sensing at close ranges.

Type R1

Retroreflective

Type R1 turns the
SMARTEYE® CLASSIC
into a retroreflective
sensor. Range is
dependent on model
the SMARTEYE® CLASSIC
selected and size of
reflectors.

JB -0

SMARTEYE® CLASSIC DIGITAL (SWITCHING) MODELS

SD SDL

3 ft. 4 ft.
41/2 in. 51/2 in.
3in. 41/2in.

20 ft. 30 ft.

31/2in. 5in.

7in. 10in.

32in. 48 in.
16 ft. 20 ft. +

VSD SDR
2 ft. 11/2 ft.
3in. 13/4in.
21/2in. 21/4in.
16 ft. 12 ft.
2in. 3in.
6in. 10in.
28in. 6in.
14 ft. 11 ft.

* For more Information on useful range, see Fundamentals, Section 1.
* PROXIMITY tests utilized a 90% reflective target.

» RETROREFLECTIVE tests utilized a 3 In. diam. reflector Model AR3

* FIBEROPTIC tests utilized .125 in. diam. fiber bundles. Model UAC-15 Lens was used as indicated.

SDLR SDLG
21/2 ft. N/A
2 1/4in. N/A

3in. 3/4in.

30 ft. N/A
41/2in. 1/4 in.

9in. N/A

12 in. 23/4in.
13 1/2 ft. 3 ft.

HSD HSDL

5 ft. 6 ft.
51/2in. 7in.
43/4in. 7in.

32 ft. 35 ft.
51/2in. 6 1/2 in.

10 in. NOT RECOMMENDED
54 in. 66 in.
20 ft. + 20 ft. +
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SMARTEYE® CLASSIC
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Selection Guidelines oOpaque Object Sensing

Option 1

Option 2

LIGHT BEAM

REFLECTOR

Option 1

>—

Option 2

-
-

Option 3

2-38

Preferred Mode: Beam Break

Fiberoptic opposed mode is best choice for detecting any opaque object.
Sensor: Model SDF1(IR Light Source)

Fiberoptic Light Guides: (2) Model F-A-36T

Sensing Range: Up to 3.2 in.

Accessories: (2) Model UAC-15 lenses, extends sensing range up to 15 ft.
Mounting bracket, Model SEB-1, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Retroreflective mode. Use with reflector to detect medium to large size opaque objects.
Sensor: Model SDRR1 (Red Light Source)

Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories

Section for complete listing of reflectors)

Sensing Range: Up to 20 ft.

Accessories: Mounting bracket, Model SEB-1

NOTE: Not recommended for detecting highly reflective objects.

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.

Fiberoptic proximity is used to detect medium to large flat sided opaque objects.
Sensor: Model SDF1 (IR Light Source)

Fiberoptic Light Guides: Model BF-A-36T

Sensing Range: Up to 3.5 in.

Accessories: (1) Model UAC-15 lens. Use to extend sensing range up to 7 in.

Mounting bracket, Model SEB-1, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Convergent/proximity mode is useful to detect opaque objects when there is little
(if any) gap between objects.

Sensor: Model SDV1 (IR Light Source)

Sensing Range: From 1/2 to 3 in.

Accessories: Mounting bracket, Model SEB-1

Proximity (divergent beam) mode sensing is useful in detecting some large size opaque
objects from longer range. Generally speaking, there must be substantial gaps between
objects for this mode to be effective.

Sensor: Model SDO1 (IR Light Source)

Sensing Range: From 1/2 to 3 ft.

Accessories: Mounting bracket, Model SEB-1

800-237-0946 . ttco.com



Selection Guidelines Translucent/Transparent Object Sensing

Option 1.

f>\\--|

Option 2.

Option 3.

LABEL SENSING:

Alternate Mode:

Preferred Mode: Retroreflective Beam Break

NOTE: The Preferred Sensor is the SMARTEYE® EZ-PRO Model EZPRF1, EZPBF1 or EZPRCF4
with a BF-A-36T fiber and a 78P reflector. (Refer to SMARTEYE® EZ-PRO Selection Guidelines,
for details)

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when translucent/transparent objects/containers are
filled with clear liquid or when site conditions preclude using the preferred retroreflective
Beam Break mode.

Fiberoptic proximity mode is useful to detect transparent/translucent objects.
Sensor: Model SDLRF1 (Red Light Source)

Fiberoptic Light Guides: Model BF-A-36T

Sensing Range: Up to 4.5 in.

Accessories: (1) Model UAC-15 lens. Use to extend sensing range up to 9 in.
Mounting bracket, Model SEB-1, FMB-1

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)

Convergent/proximity mode is useful to detect most transparent/translucent objects
when there is little (if any) gap between objects.

Sensor: Model SDLV1 (Red Light Source)

Sensing Range: From 1/2 in. to 3 in.

Accessories: Mounting bracket, Model SEB-1

Proximity (divergent beam) mode sensing is useful in detecting some large size
translucent/transparent objects from longer range. Generally speaking, there must be
substantial gaps between objects for this mode to be effective.

Sensor: Model SDLRO1 (Red Light Source)

Sensing Range: From 1/2 in. to 2.5 ft.

Accessories: Mounting bracket, Model SEB-1

Alternate Mode: Fiberoptic Opacity (Thru-Beam)

Best method to detect self-adhesive labels on backing material.

Sensor: Model SDF1 (IR Light Source)

Fiberoptic Light Guides: (2) Model F-A-36T

Sensing Range: From 1/2in. to 2 in.

Accessories: Mounting bracket, Model SEB-1, FMB-1

NOTE: It is not necessary to use smaller fibers for this application. However, many optional
sensing tip configurations are available that may provide an improved mechanical fit for your
sensing site conditions.

See LABEL<EYE® for preferred method of sensing.

2-39

n
<
>
Py
_|
=
-<
m

®
O
Q
>
n
2]
O

$10SUaS 211199|9010Yd uonedljddy |[etauas



How to Specify

Example: S D F |

1. Select Sensor Model based on LED light source
% and output required /
<</E) SMARTEYE® CLASSIC Fiberoptic
CI) NPN Output Optical Block
CI:IDJ HSDL High Gain, High Intensity IR
E HSD High Speed, High Intensity IR
E SDL High Gain IR
< SD High Speed IR
?, VSD Very High Speed IR

SDLR High Gain Red

SDR High Speed Red

PNP Output

PHSDL High Gain, High Intensiity IR
g PHSD High Speed, High Intensity IR
e PSDL High Gain IR
% PSD High Speed IR
g PVSD Very High Speed IR
B PSDLR High Gain Red
% PSDR High Speed Red
=
2
% Analog Output
o SAL High Gain IR
®  sA High Speed IR
%_ SALR High Gain Red
o8 SAR High Speed Red FMB-1 (8.4 mm diam.)
<_E HSAQ Near Linear High Intensity IR Standard Fiberoptic
[ Mounting Bracket
5 SAQ Near Linear High Intensity IR
c
(]
©) 2. Select Optical Block based on mode of operation

required
F 1 = Fiberoptic

. L. SEB-1
01, 01G = Medium to Long Range Proximity Stainless “L” Bracket
02 = Short Range proximity
V1, V1G = Focused V-Axis Lens (not available on FMB-2 (5.1 mm diam.)
Analog Sensors) FMB-3 (3.1 mm diam.)

. . Miniature Glass or Plastic

R1 = Retroreflective (not available on Analog Sen- Fiberoptic Mounting
sors) Brackets

2-40 800-237-0946 - ttco.com



Specifications

SUPPLY VOLTAGE
e 12 to 24 VDC
» Polarity protected

CURRENT REQUIREMENTS
e 75 mA (exclusive of load)

OUTPUTS

Digital (Switching)

e Models with complementary NPN
output transistors sink up to 100
mA @ 40 VDC max

* Models with complementary PNP
output transistors source up to 100
mA @ 40 VDC max

e Zener protected against voltage
spikes

Analog (DC Proportional)

e Output swings from 0 up to 3 volts
less than supply voltage with
RL greater than 10K ohms

Models SAQ and HSAQ
* Approximates near linear output

HYSTERESIS
* 400 millivolts for maximum sensitivity
and resolution

LED LIGHT SOURCE WAVELENGTH

RESPONSE TIME
* Minimum duration of input event-
Beam Make or Beam Break

High Speed Models = 500 microsec-
onds, 1000 input events per second

High Gain Models = 1.5 milliseconds,
333 input events per second

Very High Speed Models = 100
microseconds, 5000 input events per
second

Analog Models = Speed of response
represents rise time output from 10%
to 90% of voltage swing

LIGHT IMMUNITY
* Pulse modulated to provide
extremely high immunity to ambient
light—including sunlight
AMBIENT TEMPERATURE
* -40°C to 70°C (-40°F to 158°F)
RUGGED CONSTRUCTION
* Chemical resistant, high impact poly
carbonate housing
* Epoxy encapsulated for mechanical

ADJUSTMENTS AND INDICATORS

* OFFSET - Sets initial level in relation
to switch point of ““5”” on CONTRAST
INDICATOR- also functions as a
sensitivity adjustment

e OUTPUT INDICATOR - LED illuminates
and output switches when returned
light level exceeds “5” on CONTRAST
INDICATOR

* CONTRAST INDICATOR - Displays
scaled reading of contrasting light
levels (light vs. dark) on a 10-bar LED
display
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A. Infrared = 880 nm stability * ANALOG MODELS — Gain sets amplifi- -
B. Red = 660 nm = Waterproof, ratings: NEMA 4X, 6P cation level to light /dark differential >
C. Green =550 nm and IP67 Product subject to change without notice. %
Consult Factory for RoHS Compliance. —_
Y
Connections and Dimensions SMARTEYE® CLASSIC ~
~ 5
RED 6-32 x 1/4" socket
Posili hd. cap screw \'/ N 0
ositive 12 to 24 VDC N 61t 4 Wire Shislded Cabl (714 box key) ‘ D —
. ire lelae aple 3
WHITE (183.9 cm) \/ (@)
0 -+
Dark "On" @)
o ®
GREEN * 0 o
Light "On" (¢»)
ig n f 2
BLACK S
Negative 5
SHIELD / Mounting w
Ground Holes 0.20 Dia @
2
* FOR ANALOG MODELS: . le)
WHITE - Output 3.50" with R1 3
GREEN - Not Used (88.9 mm)
3.25" with 01
(82.5 mm)
3.00" w/02, F1, V1
Beo™™ 075"
(50.8 mm) (191 mm)
— — P —~" 10 -1
g1 |3. 2 il - a [0
25| ] 52 =5 |o: sl ¢ 2
3= 3% 3R B 318] | 3
2 37 3 o : 313 ¢ |3]°
—+ : H [ = LE
B = = *
1/2" - 14 2.50" 0.20 Dia
NPT Threads (63.5 mm) (5.0 mm) OPTIONAL MOUNTING BRACKET

P/N SEB-1 WITH HARDWARE

ce s
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General Application Photoelectric Sensors

2-42

Economical DIN Rail Mount Sensor
Changeable Optical Blocks

OPTI-EYE®

800-237-0946 . ttco.com



OPTI-EYE® Photoelectric Sensors are high performance
and versatile when applied to tough industrial sensing
tasks. This sensor provides a combination of high gain and
high speed of response (500 microseconds). High gain en-
ables the sensor to resolve low contrast sensing tasks.
High speed response provides resolution of the exact po-
sition of objects traveling at high speed.

OPERATING MODE OPTIONS:

Choice of nine"quick change" optical blocks allows
use in the proximity, convergent, retroreflective, polarized
retroreflective or fiberoptic sensing modes.

LED LIGHT SOURCE OPTIONS:

Choice of two LED light sources. Use the invisible IR
light source for long range sensing or hostile environ-
ments. Use the visible RED light source for use with plas-
tic fibers or for polarized retroreflective sensing.

CONNECTION OPTIONS:
Choice of built-in 6 foot shielded cable or connector
for use with optional cables.

MOUNTING OPTIONS:
Choice of five mounting methods including DIN rail,
through-hole and bracket mount.

OPTICAL BLOCK OPTIONS:

OPTI-EYE®'s unique lensed optical blocks are
molded of solid optical grade, high-impact plastic. This
innovative concept helps to prevent condensation or fog
build-up on the inside of the lens. Multiple varieties of
optical blocks are available for operating the OPTI-EYE®

2-43
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General Application Photoelectric Sensors

OPTI-EYE®

in either the retroreflective, polarized (non-glare), prox-
imity, opposed, fiberoptic, or convergent sensing
modes. A simple change of the optical block can be
very useful in determining the best sensing mode for
use in your specific sensing task. These inexpensive, in-
terchangeable optical blocks reduce the inventory bur-
den of replacement parts and eliminate the need for
discarding a complete sensor in the case of damage to
the optical block.

OPTI-EYE® offers many unique features including a
range adjustment (light source intensity) and three LED
setup indicators. The range adjustment allows operation
over a wide dynamic range. The green LED indicator illu-
minates when the received light level exceeds the sen-
sor's light state switch point.

The yellow LED indicator displays the intensity of the
sensor's light source. This indicator provides the installer
an idea of where in the overall dynamic operating range
the adjustment has been set. This is particularly impor-

tant when using the invisible IR light source. The red LED
illuminates when the output transistors are in the ""on"
status. Now you can set up and adjust the sensor as eas-
ily as monitoring the status of three LED indicators.

OPTI=EYE® is a complete modular system

2-44
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Five Unique Mounting Options:

Snap Mount onto a DIN rail with Universal Bracket Model DRB-1

Screw mount at sensing site with Universal Bracket Model DRB-1

Through-hole mount with optional 18mm Threaded Barrel Adapter Model TA-18
Screw mount with optional “L” Shaped Stainless Steel Bracket Model SEB-3

Lo

o wnN

Screw mount directly to the machine

///
s
r/,
e MODEL TA-18
"\ 18 mm Barrel for
S, Through-hole Mounting
\\84/80
//V%\/?\S(/O
g &S

P/N DRB1

§ Universal Mounting
for DIN Rail or Site
Mounting Included
%
P R

Light Source Guidelines

MODEL SEB-3
Mounting Bracket
for Screw Mounting

MODEL MB-18
Mounting Bracket for
Through-hole Mounting

INVISIBLE INFRARED LIGHT SOURCE (880 nm)
A. Best choice in most opaque object sensing tasks.

B. Provides longest possible sensing range in either
Beam Make or Beam Break sensing modes.

C. Best choice in hostile environments. Useful in
penetrating lens contamination.

D. Preferred for use with small glass fiberoptic
light guides. Note: Do not use IR light with plastic
fiberoptic light guides.

E. Preferred when sensing dark colored objects
in the proximity (Beam Make) mode. i.e. black,
blue, green, etc.

F. Useful in penetrating containers for verification
of contents. Also useful in detecting overlapped
splices in dense materials.

G. Color perception; tends to favor blue colored ob-
jects.

RED LIGHT SOURCE (660 nm)

A. Best choice for use with plastic fiberoptic light
guides.

B. Useful when sensing translucent objects in proxim-
ity (Beam Make) mode.

C. Useful when sensing transparent objects in fiberop-
tic retroreflective (Beam Break) mode.

D. Can be polarized for retroreflective (Beam Break)
sensing to reduce proxing on shiny objects.

E. Opposed fiberoptic light guides can be polarized
for sensing some translucent plastic containers.
Consult factory for details.

F. Used as red filter for color perception advantages.

2-45
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General Application Photoelectric Sensors

Optical Block Selection

Interchangeable optical blocks provide for universal application of the
OPTI-EYE® to any sensing applications from large object sensing to fi-
nite sensing of small parts, registration mark detection, and product in-

spection tasks.

Type 04

Proximity

Wide beam optics
useful for short-range
sensing of transparent,
translucent or irregular
shaped shiny objects.

Type V6
Convergent

1.5" “V”” Axis
Narrow beam optics that
focus at a sensing range
of 1.5". Useful for sens-
ing small parts. Also use-
ful for proximity sensing
(range of 1.5" to 8") to
minimize response to re-
flected light from back-
ground objects.

Sensing Range Guidelines

Convergent / Proximity / Retroreflective

OPTICAL

BLOCKS IR

V4, VAA lin.
V6 1.5in.
V8 0.5in.
04 5in.
05 3 ft.
R4 20+ ft.
R5 N/A

NOTE: Proximity test utilized a 90% reflective
white target. Retroreflective tests utilized a 3"
diam. round reflector, Model AR-3

2-46

Type O5

Proximity

Narrow beam optics use-
ful in long-range sensing
of medium to large size
objects.

Type V8
Convergent
5"V Axis

Narrow beam

optics that focus at a
sensing range of .5".
Useful for sensing small
parts or registration
color marks. Also useful
for proximity sensing
(range of .25" to 5") to
minimize response to re-
flected light from back-
ground objects.

RED
lin.
1.5in.
0.5in.
2.5in.
1.5 ft.
18 ft.
10 ft.

Type R4
Retroreflective

Very narrow beam op-
tics designed to sense re-
flectors or reflective
materials at long range.
Designed for Beam
Break sensing.

Type F4

Glass Fiber Optics
Adapts OPTIEYE®

for use with a wide
variety of glass fiberop-
tic light guides for both
the proximity and op-
posed sensing modes.

Glass fiberoptics

Type R5

Polarized
Anti-Glare
Retroreflective
Polarized to reduce re-
sponse to “hot spot”
glare from shiny surface
of detected object. Use
with red light source.

Type F5

Plastic Fiber Optics
Adapts OPTI-EYE® for
use with a wide variety

of plastic fiberoptic light

guides for both the
proximity and opposed
sensing modes.

OPTICAL OPTICAL
BLOCKS IR 2 BLOCKS
Opposed Mode
F4 8in. 4in. F5
F4 wllens 20 ft. 18 ft. F5 w/lens
F5 wiright
angle lens
Proximity Mode
F4 3in. |1.25in. F5
F4 w/lens 6in. 3in. F5 w/lens

NOTE: Range tests utilized a .125"

diam. fiber bundle

800-237-0946 . ttco.com

Type V4, V4A
Convergent

1" “V”” Axis

Narrow beam optics
that focus at a sensing
range of 1". Useful for
sensing small parts. Also
useful for proximity
sensing (range of 1"

to 5") to minimize re-
sponse to reflected light
from background ob-
jects.

Plastic fiberoptics

IR RED

Opposed Mode

N/A 2in.
N/A 2 ft.
N/A 1ft.

Proximity Mode
N/A 5in.
N/A 1ft

NOTE: Range tests utilized
a .040" diam. fiber



How To Specify CRevs
Example:

1. Select Sensor Model.
2. Select Sensor light source required:
| = Infrared; R = Red
OPTIeEYE Red Connector Convergent

3. Select Connector required: Model Optical
Blank = Cable; C = Connector Block

4. Select Optical Block based on mode of operation required.

Accessories
Micro Cable Selection Guide, 4-wire, M12

o
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Yellow Shielded Cable Assemblies

SEC-6
6' (1.8 m) cable with connector

SEC-15
15' (4.6 m) cable with connector

SEC-25

25' (7.62 m) cable with connector

RSEC-6 FMB-1 (8.4 mm diam.) FMB-2 (5.1 mm diam.)

6' (1.8 m) cable / right angle conn. Standard Fiberoptic FMB-3 (3.1 mm diam.)
RSEC-15 Mounting Bracket Miniature Glass or Plastic
15' (4.6 m) cable / right angle conn. Fiberoptic Mounting

RSEC-25 Brackets
25' (7.62 m) cable / right angle conn.

Black Shielded Cable Assemblies
(Lightweight)

BSEC-6

6' (1.8 m) cable with connector

BSEC-15 LK-4

15' (4.6 m) cable with connector Lens Kit SEB-3
(See Optical Blocks g e
BSEC-25 Accessories for contents) Stainless “L”* Bracket

25' (7.62 m) cable with connector

BRSEC-6
6' (1.8 m) cable / right angle conn.

BRSEC-15
15' (4.6 m) cable / right angle conn.

BRSEC-25
25' (7.62 m) cable / right angle conn.

$10SUaS 211199|9010Yd uonedljddy |[etauas

BX-10 _ TA-18
10 (3.1 m) Extension cable 18mm Adapter mzljlr?ting Bracket
BX-25

25" (7.62 m) Extension cable

IMPORTANT:
To reduce the possibility

Grey Unshielded Cable Assemblies of electrical interference,

GSEC-2MU use TRI-TRONICS molded
6.5" (2.0 m) Low-cost plug/shielded cable
GSEC-5MU assembly
16.4' (5.0 m) Low-cost DRB-1

Bracket
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Specifications

SUPPLY VOLTAGE
e 12 to 24 VDC
- Polarity Protected
CURRENT REQUIREMENTS
= 60 mA (exclusive of load)
OUTPUT TRANSISTORS
e (1) NPN and (1) PNP output transistors:
NPN: Sink up to 150 mA
PNP: Source up to 150 mA
< Momentary short circuit protected
= Outputs protected from pulsing during power up

- Light/Dark switch determines output status: INDICATORS

LT = Light “ON” operate
DK = Dark “ON” operate « OUTPUT INDICATOR

RED LED illuminates when the output transistors are in
RESPO’.\IS.E TIME . . the “ON” state as determined by the Light/Dark switch
« Minimum duration of input event:
O et o
HYSTERESIS exceeds thels;nT(I)nr’esltl?sr\:\'é s(:;t;escvt\elli\t/éah Igintt o
- Set for Medium-to-Low contrast application 9 p
LED LIGHT SOURCE e LIGHT SOURC!E INTENSITY INDICATOR )
- . _ YELLOW LED illuminates proportionally to the Light
« Choice of color: Infrared = 880 nm S intensit determined by the R diust "
or Visible Red = 660 nm ource intensity as determined by the Range adjustmen

®
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LIGHT IMMUNITY RUGGED CONSTRUCTION
< Responds to sensor’s pulse modulated - Chemical resistant housing
light source — immune to most ambient light - Waterproof, ratings, NEMA 4X, 6P and IP67
RANGE ADJUSTMENT » Epoxy encapsulated for mechanical strength

« 15 turn Light Source Intensity control

/-\MB|EN'°|' TEMPEORATUROE . Product subject to change without notice.
e —40°C to 70°C (-40°F to 158°F) Consult Factory for RoHS Compliance.

Connections and Dimensions OPTI-EYE® PHOTOELECTRIC SENSOR

4-40 x 1/4" Or 1/2"
Socket Hd. Cap Screw
(3/32 Hex Key)

(SINK)
JSe 150 MA MAX

PNP__ _GREE
(SOURCE} BLACK*

NEG BLACK
BLUE*

DRAIN WIRE
*Sensors with connectors

P/N TA-18
Optional 18mm
Barrel Adaptor
For Through-Hole
Mounting

Connection Options:
Choice Of Built-In 6 Foot

P/N DRB1
Universal Mounting

General Application Photoelectric Sensors

Shielded Cable Or M12 Connector for DIN Rail or Site @0.156"
For Use With Optional Cables Mounting Included (4 I5Ics)
2.65" with V4, V8, F4 & F5
(67.3 mm)
2.45" with O5
(62.2 mm) N
" N
2.35" w/ O4, R4, R5 & V6 0.48" /77,7) )\Q%«\«\\
(59.7 mm) (12.2 mm) Y AG
"C" Models 1.80" - 1 A
Have Standard (45.7 mm) £ = MOUNTING
4 Pin, M12 w |- E ]| € OPTIONS
Connector e mmm .lE w [QETWI| E 29
OPTI-EYE |1l B < oml Al @ °
— S »| 2T
B tomorace | I 8l < < P/N SEB-3
TR TRONKS” _ 14 - = Toi——as Optional Mounting

Bracket With Hardware

2-48 800-237-0946 - ttco.com



GENERAL APPLICATION PHOTOELECTRIC SENSORS
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General Application Photoelectric Sensors

Miniature Push-Button Photoelectric Sensor

2-50

Object Detection
Web Break Detection
Counting

Inspection

Orientation and much more...

EZ-EYE™ miniature photoelectric sensors fulfill the
need for an affordable, push-button sensor that is EZ
to align and EZ to adjust. Optimized for machine con-
trol automation, the setup is easy with the unique
one-touch AUTOSET™ routine. Simply place the sen-
sor in the Light State condition and push the button
once for a perfect setting. That's all there is to it!

Push-Button Adjustment: EZ to select higher
excess gain... just tap the button twice to increase
the excess gain (sensitivity). Note: Initiating the
AUTOSET™ routine followed by tapping the button
emulates a screwdriver adjustment.

Optical Block Options: Unique lensed optical
blocks are molded of solid, optical-grade, high-im-
pact plastic. This innovative concept helps to prevent
condensation on the inside of the lens. Ten varieties
of optical blocks are available for operating the EZ-
EYE, such as retroreflective, polarized retroreflective,
proximity, fiberoptic or convergent sensing modes.
A simple change of the optical block can be very use-
ful in determining the best sensing mode for your
specific sensing task. These inexpensive, inter-
changeable optical blocks eliminate the need for dis-
carding a complete sensor in the case of damage to
the optical block.

800-237-0946 . ttco.com



The EZ-EYE™ photoelectric sensor by TRI-TRONICS®
fulfills the need for an affordable, push-button sensor
that is EZ to align and EZ to adjust.

FEATURES & BENEFITS

EZ to adjust... AUTOSET™ routine requires a single push of a button.

EZ to align...Flash Rate Indicator monitors received light intensity.

EZ to select higher excess gain...tap the button twice to increase excess gain (sensitivity).
Note: Initiating the AUTOSET™ routine followed by tapping the button emulates a
screwdriver adjustment.

EZ to select sensing mode...choose from ten completely interchangeable optical blocks.
EZ-EYE™ sensors are available with either infrared (IR) or red LED light sources.

EZ EYE™ sensors are equipped with both NPN and PNP output transistors.

Power supply requirements: 10 to 24 VDC.

Responds to sensor’s pulsed modulated light source... resulting in high immunity to most
ambient light, including strobes.

m
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Dual Function — Triple Function LED Indicator
LED Indicator = RED indicates output status. llluminates
when transistors are in the “ON” state con-
* GREEN indicates "ON” dition

after AUTOSET™ routine * GREEN indicates flash rate alignment
e AMBER flashes when AUTOSET™ routine is
 Flashes twice, then turns AMBER complete

after Excess Gain Adjustment
~——— Push-Button Control

e AUTOSET™ — Place sensor in Light State
condition, then press and hold until the
Alignment Indicator flashes, then release

* Press and hold to use Flash Rate Alignment
Indicator

* Tap 2 times to advance excess gain

* Tap 5 times to toggle output status

LIGHT SOURCE GUIDELINES

INVISIBLE INFRARED LIGHT SOURCE (880 nm) RED LIGHT SOURCE (660 nm)

A. Best choice in most opaque object sensing tasks. A. Best choice for use with plastic
fiberoptic light guides.

$J10SuUaS 211193|9010Ud uonedljddy |[etauss

B. Provides longest possible sensing range in either Beam Make or

Beam Break sensing modes. B. Useful when sensing translucent or
transparent objects in proximity
(Beam Make) mode.

C. Can be polarized for retroreflective
(Beam Break) sensing to reduce
proxing on shiny objects.

C. Best choice in hostile environments. Useful in penetrating lens
contamination.

D. Preferred for use with small glass fiberoptic light guides.
Note: Do not use IR light with plastic fiberoptic light guides.

E. Preferred when sensing dark colored objects in the proximity D. Opposed fiberoptic light guides
(Beam Make) mode, i.e., black, blue, green, etc. can be polarized for sensing some
F. Useful in penetrating containers for verification of contents. Also translucent plastic containers.
useful in detecting overlapped splices in dense materials. Consult factory for details.
N J
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General Application Photoelectric Sensors

OPTICAL BLOCK SELECTION

Interchangeable optical blocks provide for universal application of the EZ-EYE™
to any sensing application from large object sensing to finite sensing of small parts
and product inspection tasks.

Type O4

Proximity

Wide beam optics
useful for short-range
sensing of transparent,
translucent or irregular
shaped shiny objects.

Type O5
Proximity

Narrow beam optics
useful in long-range
sensing of medium to
large size objects.

Type R4
Retroreflective
Very narrow beam

optics designed to sense

reflectors or reflective

materials at long range.

Designed for Beam
Break sensing.

Type R5

Polarized
Anti-Glare
Retroreflective
Polarized to reduce
response to “hot spot”
glare from shiny surface
of detected object. Use
with red light source.

Type V4A
Convergent
Aperture

1" "V" Axis
Aperture provides spot
focus light beam at a
sensing range of 1".
Useful for sensing small
parts or narrow gaps.
Also useful for proximity
sensing (range of 1"

to 5") to minimize re-
sponse to reflected light
from background
objects.

Type V6
Convergent

1.5" “V”” Axis
Narrow beam optics
that focus at a sensing
range of 1.5". Useful

for sensing small parts.
Also useful for proximity
sensing (range of 1.5" to
8") to minimize response
to reflected light from
background objects.

Type V8
Convergent
5"V Axis
Narrow beam

optics that focus at a
sensing range of .5".
Useful for sensing small
parts. Also useful for
proximity sensing
(range of .25" to 5")
to minimize response
to reflected light from
background objects.

Type F4

Glass Fiberoptics
Adapts for use with a
wide variety of glass
fiberoptic light guides
(.187 O.D.) for both the
proximity and opposed
sensing modes.

Type V4

Convergent

1" “V” Axis

Narrow beam optics that
focus at a sensing range
of 1"". Useful for sensing
small parts. Also useful for
proximity sensing (range of
1" to 5") to minimize re-
sponse to reflected light
from background objects.

Type F5

Plastic Fiberoptics
Adapts for use with a
wide variety of plastic
fiberoptic light guides
(.090 O.D.) for both the
proximity and opposed
sensing modes.

PZI PZR
GLASS FIBEROPTICS  Infrared LED Red LED
Type F4, .125" diam. (3.175 mm)

PZI PZR Proximity 25" (63.5 mm) 1.25" (31.75 mm)
OPTICAL BLOCKS Infrared LED Red LED Proximity w/ UAC-15 5 (127 mm) 6"  (152.4mm)
04 Proximity 5" (127 mm) 2.0" (51 mm) Opposed 7" (178 mm) 3.5" (88.9 mm)
O5 Proximity 3" (914 mm) 16" (406 mm) Opposed w/ UAC-15 10" (3.048 m) 5 (1.524 m)
R4 Retroreflective 40" (12.0 m) 20" (6.09 m)
RS Polarized Retro. N/A 12 (36m) PLASTIC FIBEROPTICS Type F5, .040" diam. (1.016 mm)
V4, V4A Convergent 1" (25.4 mm) 1" (25.4 mm) Proximity _
V6 Convergent 1.5""(38 mm) 1.5" (38 mm) Opposed N/A 45" (114.3 mm)
V8 Convergent 5" (12.7 mm) 5" (12.7 mm) Opposed w/ GLA-2 Lens
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NOTE: All proximity tests utilized a 90% reflective, white target.
All retroreflective tests utilized model AR6151 high-performance reflector.
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HOW TO SPECIFY

Example: PZ R C Fb5

N

EZ-EYE™ RedLED =R C = Connector Optical Blocks

_ _ F4, F5, O4, O5, R4, R5, V4,
Infrared LED=1 Blank = Cable VAA. V6, V8

(See Range Guidelines)

m
TN
n
<
N

_|

2

ACCESSORIES

4-Wire Nano Cable, M8

GEC-6
6' (1.8 m) cable with connector
{ b GEC-15
" 15' (4.6 m) cable with connector
GEC-25 o
25' (7.6 m) cable with connector D
>
RGEC-6 ('_E
6' (1.8 m) cable / right angle conn. Q
RGEC-1
G, c-15 . EEB-1 EEB-2 %>
15' (4.6 m) cable / right angle conn. Vertical Stainless Horizontal S
Bracket Assembly Bracket Assembly g
GEX-9 b}
9' (2.7 m) extension cable g
>
Screw Mount Reflectors 3
o
~
o
@
D
o
FMB-1 (8.4 mm diam.) LK-4 =
Standard Fiberoptic Ler-rs Kit =)
78P AR3 Mounting Bracket (See Optical Blocks %,D)
44" x1.9" 3" diam. Accessories for contents) S
(111.7 mm x 48.3 mm) (76.2 mm diam.) 8
=
w

Optional Prismatic High-Performance
Reflectors NEMA 4, IP67

FMB-2 (5.1 mm diam.) Go to
AR6151 AR4060 AR46 FMB-3 (3.1 mm diam.) ttco.com
AR6151G 1.6 x 2.36" 1.8" diam. Miniature Glass or for

: . - Plastic Fiberoptic

(Chemical Resistant ~ (40.5 x 60 mm) (46 mm diam.) Mounting Bracket fiberoptic
Glass Cover) Glue Mount ou g brackets i )
2.4" X 2.0" light guide
(61 x 51 mm) selections
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General Application Photoelectric Sensors

Specifications

SUPPLY VOLTAGE

e 10to 24 VDC

* Polarity Protected

CURRENT REQUIREMENTS

* 50 mA (exclusive of load)

OUTPUT TRANSISTORS

* (1) NPN and (1) PNP sensor output transistor

e Sensor’s output can sink or source up to 150 mA
(current limited)

= Outputs are continuously short-circuit protected

RESPONSE TIME

» Light State response = 500 microseconds

« Dark State response = 500 microseconds

LED LIGHT SOURCE

* Red =660 nm

e Infrared = 880 nm

e Pulse Modulated

PUSH BUTTON CONTROL

e AUTOSET™ Routine: Push and release with sensor in
“light” state

* Excess Gain Adjustment: Tap twice to step to higher
excess gain

* Push and hold to activate Flash Rate Alignment
Indicator

« Light /Dark “ON” selection: Tap 5 times to toggle

Connections and Dimensions

OPTICAL BLOCKS

'

V4A
V8

4-40 x 1/4" Or 1/2"
Socket Hd. Cap Screw
(3/32 Hex Key)

o
0
F4

1.457" with V4, V4A, V8, F4, & F5
(37.0 mm)

1.303" with 05

(33.1 mm)

1.276" with 04, R4, R5 & V6
(32.4 mm)

RANGE
« Dependent on optical block
(see range guidelines)
HYSTERESIS
* Approximately 15% of signal
LIGHT IMMUNITY
= Responds to sensor’s pulse-modulated light
source, resulting in high immunity to most
ambient light, including high intensity strobes.
DIAGNOSTIC INDICATORS
* Dual Red/Green LED
Red = Output Status NOTE: If Output LED flashes, a
short circuit condition exists.
Green = Flash Rate Alignment Indicator
e Dual Green/Amber LED
Green = “ON” After AUTOSET™ Routine
Amber = “ON” After Excess Gain Adjustment
AMBIENT TEMPERATURE
e -40° to 70°C (-40° to 158° F)
RUGGED CONSTRUCTION
* Chemical resistant, high impact polycarbonate housing
* Waterproof ratings: NEMA 4, IP67
» Conforms to heavy industry grade CE requirements

Product subject to change without notice.
Consult Factory for RoHS Compliance.

EZ-EYE™ PHOTOELECTRIC SENSOR

@120"
(23.0 mm)
R.060" o . N
(R1.5 mm)‘\ A Optional Mounting Brackets
/ \ With Hardware
R.950" _/ \
(R24.1 mm) .

F5

(16.5 mm)

EEB-1

551"

(14 mm)

2 4

NPN PNP ol
070 1 3 g
VDC  POS NEG +

Connector
Pin-Out

=
@)
)

(25.4 mm)
(23.6 mm)

Choice Of Built-In 6 FT

930
(23.62 mm)

1.687'
(47.4 mm)

400

T

(1.8 M) Cable Or M8
Connector For Use
With Optional Cables BLUE*

*Sensors With Connectors

€ M
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General Application Photoelectric Sensors

Miniature Sensor

MINI-EYE™

“Small, Rugged and Powerful...
yet Low in Price”

The TRI-TRONICS MINI-EYE™ photoelectric sensors
are designed to be low in cost and high in value. The sen-
sors are waterproof and are enclosed in a high-impact
plastic housing.

Thru-Beam Models utilize a separate light source
and receiver for “Beam Make™” or “‘Beam Break” sensing.
Recommended for long-range sensing or for use in envi-
ronments where dust or dirt buildup may cover the lens.

The sensors provide a very narrow beam path from
the light source to the receiver and are perfect for sens-
ing small gaps or precise sensing tasks, which is critical
when attempting to resolve the exact location of passing
objects. The light source requires a simple 2-wire con-
nection and functions independently of other receivers.

Retroreflective Models operate in either the
“Beam Make™ or ““Beam Break” sensing mode and are
designed to be used with a prismatic reflector. Detection
occurs when the light beam is broken by a passing target
or object. The visible, red, polarized model helps to pre-
vent “proxing” or responding to undesirable light re-
flecting from shiny objects, such as cans, glass and clear
plastic. The invisible, infrared light source model is rec-

2-56

Our Lowest Cost Sensor that outperforms
anything in its price range!

Applications:

Presence/Absence Detection
Material Handling

Counting

Sorting

Orientation

Web Break Detection

ommended for long-range sensing.

Proximity Models are designed for close range
sensing tasks and operate by detecting the reflected light
from targeted objects. The red LED light source is rec-
ommended for detecting transparent objects, such as
clear glass or plastic bottles. The invisible infrared LED
light source is recommended for general purpose sens-
ing tasks.

All MINI-EYE™ sensors are available with a quick
disconnect M8 4-PIN connector or a potted 6’ (1.8 m)
4-wire cable, and with a red or infrared LED light source.
They are easy to set up and can operate in either the light
“ON” or dark “ON”” mode. For light “ON” operation,
connect the white wire to negative and for dark “ON”
operation, simply connect the white wire to positive.

Hands down, the MINI-EYE is a tough little sensor
that outperforms anything in its price range!

800-237-0946 . ttco.com



Features

m Standard and 18 mm mounting models
Laser, thru-beam models rf
B Sensors are available with either infrared (IR) or
red LED light source, and either NPN or PNP
output transistor
B Fixed Optics - Proximity, Retroreflective,
Polarized Retroreflective, and Thru-Beam
Selectable Light “ON” or dark “ON” operation
High immunity to ambient light and strobes
Waterproof with high-impact housing i
High Speed — 600 ps; 1.1 ms (opposed mode)
Potted 6’ 4-wire cable or M8 4-PIN connector ’
Operates between 10 to 30 VDC
Reverse polarity protection \ - [ I

=
Z
m
<
m

-

<

Short circuit protection ||
Power-up output suppression 'y
EMC tested

Light Source Guidelines

4 )
INVISIBLE INFRARED LIGHT SOURCE (850 nm) RED LED LIGHT SOURCE (633 nm)

A. Best choice in most opaque object sensing tasks A. Useful when sensing translucent objects in proximity

B. Provides longest possible sensing range in either (Beam Make) mode

Beam Make or Beam Break sensing modes B. Can be polarized for retroreflective (Beam Break)

C. Best choice in hostile environments; useful in sensing to reduce proxing on shiny objects

enetrating lens contamination L .
P 9 C. Visible red LED allows for easy alignment

D. Preferred when sensing dark colored objects in the
proximity (Beam Make) mode, i.e., black, blue, green,
etc. NOTE: Red, laser light source, 650 nm, Class 1

S10SUaS 211193]9010Yd uonesljddy [esaua9
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Fine Tuning Adjustment

18 mm Mounting

=

'—

L
>—
w
Z
p

Gain (Sensitivity) Power “ON” Indicator
Screwdriver Adjustment GREEN LED
(Adjustment N/A on Receiver models) Output Status Indicator

RED LED
(N/A on Light Source models)

Typical Applications

_ Beam
Gating . Break
and Sorting Detection

General Application Photoelectric Sensors

Product Inspection [}~
and Orientation

Sensor Light Source Receiver

Cap Detection and
Position Ejection

2-58 800-237-0946 . ttco.com



MODELS
STANDARD 18 mm
MIVC MIVC-18
MIV MIV-18
MRVC MRVC-18
MRV MRV-18
PMIVC PMIVC-18
PMIV PMIV-18
PMRVC PMRVC-18
PMRV PMRV-18
MIPC MIPC-18
MIP MIP-18
MRPC MRPC-18
MRP MRP-18
PMIPC PMIPC-18
PMIP PMIP-18
PMRPC PMRPC-18
PMRP PMRP-18
MIRC MIRC-18
MIR MIR-18
MRRC MRRC-18
MRR MRR-18
PMIRC PMIRC-18
PMIR PMIR-18
PMRRC PMRRC-18
PMRR PMRR-18
LIGHT SOURCE
MLSIC MLSIC-18
MLSI MLSI-18
MLSRC MLSRC-18
MLSR MLSR-18
RECEIVERS
MRC MRC-18
MR MR-18
PMRC PMRC-18
PMR PMR-18

IGHT SOURCE
MLZRC MLZRC-18
MLZR MLZR-18
RECEIVERS
MLRC MLRC-18
MLR MLR-18
PMLRC PMLRC-18
PMLR PMLR-18

g

Selection Guidelines

HOW TO SPECIFY

DESCRIPTION
SHORT RANGE PROXIMITY

IR, NPN, Connector
IR, NPN, Cabled

Red, NPN, Connector
Red, NPN, Cabled

IR, PNP, Connector
IR, PNP, Cabled

Red, PNP, Connector
Red, PNP, Cabled

LONG RANGE PROXIMITY

IR, NPN, Connector
IR, NPN, Cabled

Red, NPN, Connector
Red, NPN, Cabled

IR, PNP, Connector
IR, PNP, Cabled

Red, PNP, Connector
Red, PNP, Cabled

RANGE

6" (152.4 mm)
6" (152.4 mm)
4" (101.6 mm)
4" (101.6 mm)
6" (152.4 mm)
6" (152.4 mm)
4" (101.6 mm)
4" (101.6 mm)

24" (609.6 mm)
24" (609.6 mm)
16" (406.4 mm)
16" (406.4 mm)
24" (609.6 mm)
24" (609.6 mm)
16" (406.4 mm)
16" (406.4 mm)

RETROREFLECTIVE

IR, NPN, Connector 7' (2.1 m)
IR, NPN, Cabled 7'(2.1m)
Red, Polarized, NPN, Connector 8' (2.4 m)
Red, Polarized, NPN, Cabled 8' (2.4 m)
IR, PNP, Connector 7' (2.1 m)
IR, PNP, Cabled 7' (2.1 m)
Red, Polarized, PNP, Connector 8' (2.4 m)
Red, Polarized, PNP, Cabled 8' (2.4 m)
THRU-BEAM

Infrared, Connector 65" (20 m)
Infrared, Cabled 65" (20 m)
Red, Connector 15' (4.6 m)
Red, Cabled 15" (4.6 m)
NPN, Connector DEPENDENT

NPN, Cabled ON LIGHT

PNP, Connector SOURCE

PNP, Cabled

LASER THRU-BEAM

Red, Connector 200" (61 m)
Red, Cabled 200" (61 m)

NPN, Connector
NPN, Cabled
PNP, Connector
PNP, Cabled

NOTE:
Retroreflective
sensors equipped
with a red light
source are
polarized to
prevent proxing
off shiny objects.
Proximity test
utilized a 90%
reflective white
target.

Retroreflective
tests utilized a
3" diam., round
reflector, Model
AR3.

NOTE: Receivers
can be used with
either IR or Red
Light Sources.
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General Application Photoelectric Sensors

Accessories

4-\Wire Nano Cable, M8

GEC-6
6' (1.8 m) cable with connector

GEC-15
15' (4.6 m) cable with connector

GEC-25
25" (7.6 m) cable with connector

RGEC-6
6' (1.8 m) cable / right angle conn.

RGEC-15

15' (4.6 m) cable / right angle conn.

GEX-9
9' (2.7 m) extension cable

Screw Mount Reflectors

78P AR3
4.4in.x1.9in. 3in. Diameter

Prismatic High-Performance Reflectors

AR4060 AR6151 AR-46

1.6" x2.36" AR6151G 1.8"diameter

40.5 x 60 mm (Chemical Resistant 46 mm diameter
Glass Cover) Glue Mount
24" x2.0"
(61 x 51 mm)

Standard
Mounting

18 mm
Mounting

Optional Mounting Brackets

MB-18 MIB-1
Mounting Bracket Stainless Bracket
(for 18 mm Assembly

mounting models)

MIB-2
Stainless Bracket
Assembly

2-60 800-237-0946 . ttco.com



Specifications

SUPPLY VOLTAGE
e 10 to 30 VDC
» Polarity protected

CURRENT REQUIREMENTS

* 30mA (exclusive of load)
OUTPUT TRANSISTORS (CURRENT
LIMITED)

e NPN: Sink up to 100mA

* PNP: Source up to 100mA

« All outputs are continuously short
circuit protected

RESPONSE TIME

« Light State response = 600us
(1,200ps, Thru-Beam)

» Dark State response = 600pus
(1,200ps, Thru-Beam)

LIGHT SOURCE

e LED, Red =660 nm

e LED, Infrared = 880 nm

e Pulse Modulated

* Laser, Red = 650 nm, Class 1

LIGHT/DARK “ON” OPERATION

e Light “ON” achieved by connecting
white wire to negative lead

* Dark “ON” achieved by connecting
white wire to positive lead

RANGE
* Dependent on model, see Selection
Guidelines

HYSTERESIS
* Approximately 20% of signal

LIGHT IMMUNITY

* Responds to sensor’s pulse-modu-
lated light source, resulting in high
immunity to most ambient light,
including high intensity strobes

DIAGNOSTIC INDICATORS
e Red LED = Output Status
e Green LED = Power “ON”

AMBIENT TEMPERATURE
= -40°C to 70°C (-40°F to 158°F)

Connections and Dimensions

Dim. “B”

Dim. “A”

74"
azom  NIINI-EYE™

T
/]
1.20
(30.6 mm)
1.16"
(29.5 mm)
|=-1.67" (42.4 mm) =
le—1.71" (43.4 mm) ——

“A” = 50" (12.7 mm)
All Standard Models

“B”=.69” (17.6 mm)
Polarized Retroreflective

51"

(12.9 mm)

Models Only

Optional Mounting
Bracket w/ Hardware

MIB-1

(28.4 mm)

1.12"

MINI-EYE™

RUGGED CONSTRUCTION

* Chemical resistant, high-impact
polycarbonate housing

* Waterproof ratings: NEMA 4X, IP66

Product subject to change without notice.
Consult Factory for RoHS Compliance.

MINI-EYE™

Receivers

RoHS Compliant

Retroreflective &
Proximity Mode Sensors

2X 312"
(93.1 mm) N
52"
(13.2 mm) POS RED
(1) BROWN*
LT/DK WHITE
+ +| NOTE1 SELECT 2) WHITE*
10 TO 10 TO
30 VDC 30 VDC
_ OQUTPUT GREEN
NOTE 2

4)BLACK*

NEG BLACK

* Sensors With Connectors

(3) BLUE™

Z
Z
I'II'I
<
m

_|

<
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(32.3 mm)
N
N

Note 1: Dark "ON" Operation: Terminate To Positive
Light "ON" Operation: Terminate To Negative

Note 2: NPN (Sink) Output Models: Terminate Load To Positive

[ R.12" 1

2 (R 3.1 mm) Connector 3 PNP (Source) Output Models: Terminate Load To Negative
71" Pin-Out For Note 3: Wiring Diagram Applies To Standard & 18mm Mini-Eye
(18.1 mm) All Models Models Only! Visit Us At ttco.com For Laser Wiring And

18mm Dimensions.

Choice of: Built-In 6 ft (1.8 m) Cable, or
M8 4-Pin Connector For Use With Optional Cables
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GENERAL APPLICATION PHOTOELECTRIC SENSORS

AC & DC Miniature Sensors
Changeable Optical Blocks

MITYeEYE®

General Application Photoelect

2-62 800-237-0946 - ttco.com



Designed for Trouble-Free
Operation
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Many design features have been incorporated into
the MITY<EYE® to prevent mechanical or electrical dam-
age and to provide trouble-free operation. The sensitiv-
ity pot is protected with a clutch to prevent damage from
over-travel. The entire sensor is epoxy-encapsulated to
ensure mechanical strength. The case itself is rugged and
watertight.

To prevent electrical mishaps, the optically isolated
AC solid state switch is protected by an MOV (Metal
Oxide Varistor). In addition, the AC switch turns on syn-
chronously at near zero volts which helps to prevent elec-
trical line noise generated by hard relay contacts or
inductive loads.

MITY<EYE’s unique lensed optical blocks are molded
of solid optical grade, high-impact plastic. This innova-
tive concept helps to prevent condensation or fog
buildup on the inside of the lens. Multiple varieties of
optical blocks are available for operating the
MITY<EYE® in either the retroreflective, polarized (non-
glare), proximity, fiberoptic, or convergent sensing
modes. A simple change of the optical block can be very
useful in determining the best sensing mode for use in
your specific sensing task. These inexpensive, inter-
changeable optical blocks reduce the inventory burden
of replacement parts and eliminate the need for dis-
carding a complete sensor in the case of damage to the

S10SU3S 911193]9010Yd uonedljddy [ei1auas

optical block.
Typical Applications
Detection of small parts Detection of object Detection
moving at high speed of multiple

objects on
common
conveyor
systems
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General Application Photoelectric Sensors

Features

2-64

500 ps Speed of Response

Totally interchangeable high-impact
optical blocks

Rugged, watertight case

Selection of red, infrared, or high-intensity
red light sources

Designed to meet or exceed testing
laboratory standards

Convenient “pop-open” hinged control
access panel reveals:

— 4-turn clutched sensitivity adjustment
— 2-position light/dark switch

“Extra bright” LED output indicator

Protected from output chatter/pulsing on
power-up

Operational from:
DC models: 10 to 30 VDC
AC models: 24 to 240 VAC

Reverse polarity protection

One NPN sinking output and one PNP
sourcing output (status determined by
light/dark switch)

Output transistor short circuit protection
Selector switch to determine output status

Optional micro quick-change connector

Both the light/dark switch and sensitivity adjustment
are located behind a clear plastic cover. The panel is
made watertight by the use of an “0” ring seal, and its
cover is permanently captured by a hinge — no lost screw
or cover to worry about! The light/dark switch is a 2-po-
sition slide switch that is easily viewable through the
clear cover.

The 4-turn sensitivity adjustment was selected over
conventional 10 or 15-turn types because it is faster and
easier to operate.

The “extra bright” red LED Output indicator is lo-
cated to the side on a slanted panel so that the indica-
tor can be easily viewed from a wide angle.

MITY<EYE® Photoelectric Sensors are designed to
provide you with features and benefits of large, expen-
sive sensors ... in a truly miniature package at an afford-
able price. With features like high speed of response,
totally interchangeable optical blocks (including non-
glare, polarized retroreflective), and selection of AC or
DC-powered models, you can use MITY<EYE® in nearly
all of your automation sensing tasks. Best of all, you’ll
get high quality and unequaled performance in a minia-
ture photoelectric sensor.

800-237-0946 . ttco.com



Optical Block Selection

ALL MODELS

Type O4 Type O5 Type R4 Type R5
Proximity Proximity Retroreflective Polarized
Wide beam optics Narrow beam optics Very narrow beam Anti-Glare

useful for short-range
sensing of transparent,
translucent or irregular
shaped shiny objects.

Type V4, V4A
Convergent 1" “V”” Axis
Narrow beam optics that focus
at a sensing range of 1". Useful
for sensing small parts. Also
useful for proximity sensing
(range of 1" to 5") to minimize
response to reflected light from
background objects.

Sensing Range Guidelines

useful in long-range
sensing of medium to
large size objects.

Break sensing.

Type V6

Convergent 1.5" “V”” Axis
Narrow beam optics that focus at
a sensing range of 1.5". Useful
for sensing small parts. Also
useful for proximity sensing
(range of 1.5" to 8") to minimize
response to reflected light from
background objects.

optics designed to sense
reflectors or reflective
materials at long range.
Designed for Beam

Retroreflective
Polarized to reduce
response to “hot spot”
glare from shiny surface
of detected object.

Use with red or blue
light source.

Type V8

Convergent.5" “V”” Axis
Narrow beam optics that focus at
a sensing range of .5". Useful for
sensing small parts or registration
color marks. Also useful for prox-
imity sensing (range of .25" to 5")
to minimize response to reflected
light from background objects.

Type F4

Glass Fiber Optics
Adapts MITY<EYE®

for use with a wide
variety of glass fiberop-
tic light guides for both
the proximity and op-
posed sensing modes.

Type F5

Plastic Fiber Optics
Adapts MITY<EYE®

for use with a wide
variety of plastic
fiberoptic light guides
for both the proximity
and opposed sensing
modes.

MITY<EYE® Sensors offer a selection of either

MITY<EYE® Models

Infrared (invisible), Red (visible), or High Intensity
Red (visible) light sources.

Optical Blocks IR RED HI INT RED
04 Proximity 2in. lin. 2in.
05 Proximity 18 in. 9in. 18 in.
R4 Retroreflective 20 ft. 16 ft. N/A
R5 Polarized Retro N/A 17 ft. 12 ft.
V4, VAA Convergent lin. lin. lin.
V6 Convergent 1.5in. 1.5in. 1.5in.
V8 Convergent 5in. 5in. 5in.
Glass Fiberoptics

F4 Proximity 1.5in. 5in. lin.
F4 Proximity wUAC-15lens | 8 in. N/A 6 in.
F4 Opposed 3.5in. 2.5in. 3in.
F4 Opposed wuAc-15lens | 15 ft. 8 ft. 15 ft.
Plastic Fiberoptics

F5 Proximity N/A N/A 1/2 in.
F5 Opposed 1lin. 2in.
F5 Opposed w HLA-1 lens N/A 3.5 ft. 4.5 ft.

Infrared — invisible light source recommended for
opaque object sensing. The IR LED provides long-
range sensing capabilities and maximizes the abil-
ity to penetrate contaminated lenses.

Red - visible red light source recommended for
sensing transparent/translucent objects and
for use with the polarized retroreflective lens.

High Intensity Red — recommended for
long-range proximity sensing and for use with
plastic fiberoptic light guides.

NOTES: Proximity test utilized a 90% reflective white target.
Retroreflective tests utilized a 3" diam. round reflector,
Model AR-3. Range tests utilized a .125" diam. glass fiber
bundle or .040" diam. plastic fiber.
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HOW TO SpeCIfy Example: M D H R C F4

1. Select sensor model based on light source required
DC POWERED

MDI = Infrared MITY<EYE DC Connector  Fiberoptic
. . High Intensi Model i
MDHR = High Intensity RED ne ensity ode Optical Block

MDR = Red

AC POWERED

MAI = Infrared

MAMHR = High Intensity RED
MAR = Red

2. Select Connection
Blank = Cable
C = Connector

NOTE:
CAC15 power cable for AC MITYeEYE® ONLY

3. Select Optical Block based on mode of operation required.
04 = Short Range Proximity
05 = Long Range Proximity
R4 = Retroreflective
R5 = Polarized Retroreflective
V4, VAA = 1.0" V-Axis
V6 = 1.5" V-Axis
V8 =0.5" V Axis AC & DC

F4 =Fiberoptic Miniature Sensors
F5 = Plastic fiberoptic
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General Application Photoelectric Sensors

CAC15
Special AC MITY<EYE®
Cable, 15’ (4.6 m)
FMB-1 (8.4 mm diam.) FMB-2 (5.1 mm diam.) TA-18
Standard Fiberoptic FMB-3 (3.1 mm diam.) 18mm Adapter
Mounting Bracket Miniature Glass or Plas-
tic Fiberoptic Mounting
Brackets
DC MITY<EYE® Cable
4-wire, M12
SEC-2MU
LK-4 MEB-1 MB-18 6.5 (2.0 m) Low-cost
Lens Kit Mounting Bracket Mounting Bracket SEC-5MU

(See Optical Blocks 16.4" (5.0 m) Low-cost

Accessories for contents)
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Selection Guidelines DC MODELS

Option 1

REFLECTOR

Option 2

/.- ::::::::::==-@
- REFLECTOR

Option 3

Option 1

Option 2

Option 3

=

Opaque Object Sensing

Preferred Mode: Beam Break

Polarized retroreflective mode is a cost effective mode to detect medium to large
size shiny or non-shiny opaque objects. Use with reflector.

Sensor: Model MDRR5 (with red light source and 6 ft. cable) or MDRCR5 (with inline
connector...requires mating cable Model SEC-5MU).

Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories

Section for complete listing of reflectors.)

Sensing range: Up to 6 ft. (Dependent on size of reflector)

Accessories: Mounting bracket, Model MEB-1

Retroreflective is a cost effective mode to detect medium to large size non-shiny
opague objects. Longer sensing range than polarized mode. Use with reflector.
Sensor: Model MDIR4 (with infrared light source and 6 ft. cable) or MDICR4 (with inline
connector requires mating cable Model SEC-5MU).

Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories

Section for complete listing of reflectors.)

Sensing range: Up to18 ft. (Dependent on size of reflector)

Accessories: Mounting bracket, Model MEB-1

Fiberoptic opposed mode is excellent choice for detecting any opaque object,
particularly in a hostile sensing environment.

Sensor: Model MDIF4 (with infrared light source and 6 ft. cable) or MDICF4 (with inline
connector...requires mating cable Model SEC-5MU).

Fiberoptic light guides: (2) Model F-A-36T

NOTE: Select smaller fiber bundle for small part detection (See Fiberoptic Section)
Sensing range: Up to 3 in. without lens. Up to 15ft. with (2) UAC-15 lenses
Accessories: (2) Model UAC-15 or (2) UAC-5 Lenses Mounting bracket, Model MEB-1,
FMB-1

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.

Convergent/proximity mode is useful to detect a wide variety of opaque objects
when there is little (if any) space between objects.

Sensor: Model MDIV6 (infrared light source and 6 ft. cable) or MDICV6 (with inline
connector requires mating cable Model SEC-5MU).

Sensing range: From .75 in. to 4 in.

Accessories: Mounting bracket, Model MEB-1

Divergent/proximity mode sensing is useful in detecting medium to large size ob-
jects from longer range. Generally speaking, there must be substantial gaps be-
tween objects for this mode to be effective.

Sensor: Model MD105 (infrared light source and 6 ft. cable) or MDICO5 (with inline
connector...requires mating cable Model SEC-5MU).

Sensing range: Up to 1.5 ft.

Accessories: Mounting bracket, Model MEB-1

Fiberoptic proximity is useful to detect any opaque object in hostile environments.
Sensor: Model MDIF4 (with infrared light source and 6 ft. cable) or MDICF4 (with inline
connector...requires mating cable Model SEC-5MU).

Fiberoptic light guide: Model BF-A-36T

NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section)
Sensing range: Up to 1.5 in. without lens. Up to 8 in. with UAC-15 lens

Accessories: Mounting bracket Model MEB-1, FMB-1. Model UAC-15 lens
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Selection Guidelines DC MODELS

Translucent Object Sensing

Option 1 Preferred Mode: Beam Break

/_-::::::=====--@ Polarized retroreflective mode
- reecror  Sensor: Model MDRF4 (with red light source and 6 ft. cable) or MDRCR5 (with inline

connector... requires mating cable Model SEC-5MU)

f Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted
Sensing range: Up to 6 ft. (dependent on size of reflector)
Accessories: Mounting bracket, Model MEB-1
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Option 2 Fiberoptic retroreflective mode

Sensor: Modes MDRF4 (with red light source and 6 ft. cable) or MDRCF4 (with inline
O connector...requires mating cable Model SEC-5MU)

Fiberoptic light guide: Model BF-A-36T
REFLECTOR

Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted.
Sensing range: Up to 4 ft. without lens. Up to 8 ft. with UAC-15 lens
Accessories: Mounting bracket, Model MEB-1, FMB-1. UAC-15 lens

Option 3
Alternate Mode: Beam Make (Convergent/proximity)

/'-::::= Sensor: Model MDRV6 (with red light source and 6 ft. cable) or, MDRCV6 (with
inline connector...requires mating cable Model SEC-5MU)

Sensing range: Up to 3 in. dependent on size, shape and color
Accessories: Mounting bracket, Model MEB-1

Transparent Object Sensing

NOTE: Totally transparent objects can be very difficult to detect. A high performance
sensor may be required. See RETROSMART® section for details.

Option 1

Preferred Mode: Beam Make (Convergent/proximity)

Sensor: Model MDRV6 (with red light source and 6 ft. cable) or MDRCV6 (with
in-line connector...requires mating cable Model SEC-5MU)

Sensing range: Up to 2 in. dependent on size, shape and color

Accessories: Mounting bracket, Model MEB-1

General Application Photoelectric Sensors
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Specifications

POWER REQUIREMENTS
= 10 TO 30 VDC @ 35mA (reverse
polarity protected)

OUTPUT DEVICES

* Provide both NPN and PNP open
collector output transistors capable
of sinking or sourcing up to150 mA
continuous

= Short circuit protected

« Zener Diode protected to 36 volts

* Protected against false chattering/
pulsing during power up

RESPONSE TIME
* 500 microseconds (light or dark)

LIGHT IMMUNITY

* Pulse modulated to provide ex-
tremely high immunity to ambient
light

Connections and Dimensions

O
(SINK) ~ WHITE*

10 TO

30 VDC 150 MA MAX

PNP
(SOURCE)
NEG _BLACK /

BLUE*
*SENSORS WITH CONNECTORS

5 GREEN
BLACK*

Optional
M12 Connector

Mounting Holes 0.115" Dia.

DC MODELS

SENSING RANGE

* Range determined by model type,
mode of sensing, and optical block
type as selected. See Range Chart
for details

ADJUSTMENTS/INDICATORS

e 4-turn clutched sensitivity
adjustment

e 2-position light “on” / dark “on”
selection switch

* Red LED indicator energizes when
light beam is established LED LIGHT SOURCE WAVELENGTH

e Infrared = 880 nm

* Red =660 nm

« High Intensity Red = 650 nm

AMBIENT TEMPERATURE
e -20°C to 70°C (-20°F to 158°F)

RUGGED CONSTRUCTION
e Chemical resistant case, “O”
ring sealed to provide moisture

NOTE: DC MityeEye with 10 Pigtail
is designed to be used with the

protection SEC-5MU Power Cable.
* Epoxy encapsulated for mechanical
stability Product subject to change without notice.

= NEMA 4X, 6P and IP67

Consult Factory for RoHS Compliance.

DC MITY-EYE®

Standard
Molded 6 ft (1.8 m) 4 wire cable 4-40x 1/4" Or 1/2"
Optional Socket Hd. Cap Screw

16 ft (5m) 4 -wire cable (3/32 Hex Key)

with M-12 Connector

| 1.75" with optical block O5
(44.5 mm)

|
1.69" with optical block 04 !
" R4, R58V6(@429mm) ||

2.00" with optical block V4, V5, V8, F4 (50.8 mm) osa & V6
{
I
| 0.24"
X I'—-I—(6.1 mm)
| D] o
O/FTN &
S £ - R o
- (Qg LT | DK ﬁ R i
N - | [S) 1
= 3 c\‘n %
2=
REAR VIEW

150" (9.5mm)
(38.1 mm)

LEFT SIDE VIEW

===t
_ 0.35" | ™~—0.115" Dia

FRONT VIEW

(2.9 mm)

OPTIONAL MOUNTING BRACKET
P/N MEB-1 WITH HARDWARE

CE Mus
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Selection Guidelines AC MODELS

Opaque Object Sensing

Preferred Mode: Beam Break

Option 1

Polarized retroreflective mode is a cost effective mode to detect medium to large
size shiny or non-shiny opaque objects. Use with reflector.
“O Sensor: Model MARRS (with red light source and 6 ft. cable) or MARCR5 (with inline
ReFlCTOR  CONnnNector...requires mating cable Model CAC15)

Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories

Section for complete listing of reflectors.)

Sensing range: Up to 6 ft. (Dependent on size of reflector)

Accessories: Mounting bracket, Model MEB-1
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Option 2 Retroreflective is a cost effective mode to detect medium to large size non-shiny
opaque objects. Longer sensing range than polarized mode. Use with reflector.
Sensor: Model MAIR4 (with infrared light source and 6 ft. cable) or MARCR4 (with inline
connector requires mating cable Model CAC15).
- REFLECTOR  Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted. (See Accessories

¢ Section for complete listing of reflectors.

Sensing range: Up to 18 ft. (Range is dependent on size of reflector)
Accessories: Mounting bracket, Model MEB-1

Option 3 Fiberoptic opposed mode is excellent choice for detecting any opaque object...
particularly in a hostile sensing environment.
Sensor: Model MAIF4 (with infrared light source and 6 ft. cable) or MAICF4 (with inline
connector...requires mating cable Model CAC15)
Fiberoptic light guides: (2) Model F-A-36T
NOTE: Select smaller fiber bundle for small part detection (See Fiberoptic Section)
Sensing range: Up to 3 in. without lens. Up to 15ft. with (2) UAC-15 lenses
Accessories: (2) Model UAC-15 or (2) UAC-5 Lenses, Mounting bracket, Model MEB-1,
FMB-1

Alternate Mode: Beam Make (Proximity)

NOTE: Consider proximity mode when installation sensing site conditions preclude
using the preferred Beam Break mode.

Option 1
Convergent/proximity mode is useful to detect a wide variety of opaque objects
. when there is little (if any) space between objects.
—-mnE Sensor: Model MAIV6 (infrared light source and 6 ft. cable) or MAICV6 (with inline connec-
tor requires mating cable Model CAC15)
Sensing range: From .75 in. to 4 in. (Dependent upon size, shape, color and surface reflec-
tivity.)
Accessories: Mounting bracket, Model MEB-1
Option 2

General Application Photoelectric Sensors

Divergent/proximity mode sensing is useful in detecting medium to large size ob-

jects from longer range. Generally speaking, there must be substantial gaps be-
""" tween objects for this mode to be effective.
Tt Sensor: Model MAIO5 (infrared light source and 6 ft. cable) or MAICOS5 (with inline

connector..requires mating cable Model CAC15)
Sensing range: Up to 1.5 ft.
Accessories: Mounting bracket, Model MEB-1

Option 3 Fiberoptic proximity is useful to detect any opaque object in hostile environments.
Sensor: Model MAIF4 (with infrared light source and 6 ft. cable) or MAICF4 (with
inline connector...requires mating cable Model CAC15)
Fiberoptic light guide: Model BF-A-36T
NOTE: Select smaller fiber bundle for small part detection. (See Fiberoptic Section.)
Sensing range: Up to 1.5 in. without lens. Up to 8 in. with UAC-15 lens (dependent
upon size, shape, color, and surface reflectivity.)

Accessories: Mounting bracket Model MEB-1, FMB-1. Model UAC-15 lens
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Selection Guidelines AC MODELS

Translucent Object Sensing

Option 1 Preferred Mode: Beam Break

/_-::::::=====--@ Polarized retroreflective mode
- werecror | Sensor: Model MARRS (with red light source and 6 ft. cable) or, MARCR5

(with inline connector requires mating cable Model CAC15)

f Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted
Sensing range: Up to 6 ft. (dependent on size of reflector)
Accessories: Mounting bracket, Model MEB-1
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Option 2 Fiberoptic retroreflective mode
Sensor: Model MARF4 (with red light source and 6 ft. cable) or, MARCF4 (with in-

line connector...requires mating cable Model CAC15)
O Fiberoptic light guide: Model BF-A-36T
reriecor  Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted.

Sensing range: Up to 4ft. without lens. Up to 8 ft. with UAC-15 lens
Accessories: Mounting bracket, Model MEB-1, FMB-1. Model UAC-15 lens

Option 3 Alternate Mode: Beam Make (Convergent/proximity)
Sensor: Model MARV6 (with red light source and 6 ft. cable) or, MARCV6 (with in-
Clz== line connector...requires mating cable Model CAC15)
Sensing range: Up to 3 in. dependent on size, shape and color

Accessories: Mounting bracket, Model MEB-1

Transparent Object Sensing

NOTE: Totally transparent objects can be very difficult to detect. A high performance
sensor may be required. See RETROSMART® section for details.

Option 1 Preferred Mode: Beam Make (Convergent/proximity)

Sensor: Model MARV6 (with red light source and 6 ft. cable) or, MARCV6 (with in-
line connector...requires mating cable Model CAC15)

Sensing range: Up to 2 in. dependent on size, shape and color

Accessories: Mounting bracket, Model MEB-1

S10SU3S 911193]9010Yd uonedljddy [ei1auas
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General Application Photoelectric Sensors

Specifications

POWER REQUIREMENTS
= 24 T0 240 VAC

OUTPUT DEVICES, AC MODELS

* 2-wire isolated solid state triac
rated at 500 mA rms continuous

e MOV protected

* Switches “On”” and “Off”
synchronously at near zero volts

* “Off” state leakage less than 1 mA

RESPONSE TIME
e 4 milliseconds

LIGHT IMMUNITY

e Pulse modulated to provide ex-
tremely high immunity to
ambient light

SENSING RANGE

* Range determined by model type,
mode of sensing, and optical block
type as selected. See Range Chart
for details

ADJUSTMENTS/INDICATORS

e 4-turn clutched sensitivity
adjustment

e 2-position light “on”/dark “on”
selection switch

* Red LED indicator energizes when
light beam is established

AMBIENT TEMPERATURE
e -20°C to 70°C (-20°F to 158°F)

RUGGED CONSTRUCTION

e Chemical resistant case, “O” ring
sealed to provide moisture
protection

e Epoxy encapsulated for mechanical
stability

e NEMA 4X, 6P and IP67

LED LIGHT SOURCE WAVELENGTH
e Infrared = 880 nm

* Red =660 nm

< High Intensity Red = 650 nm

Connections and Dimensions

RED/WHITE

2470 AC

240 VAC

POWER | pg) RED/BLK
<

INPUT

Standard
Molded 6 ft (1.8 m) 4 wire cable
Optional

15 ft (4.6 m), 4 - wire cable
with M12 Connector

AC MODELS

NOTE: AC Mity=Eye with 10"
Pigtail is designed to be used
with the CAC15 Power Cable.

Product subject to change without notice.
Consult Factory for RoHS Compliance.

AC MITY-EYE®

4-40 x 1/4" Or 1/2"
Socket Hd. Cap Screw
(3/32 Hex Key)

(PIN CAC15)
TYPICAL f
HOOKUP @
ISOLATED
SOLID STATE @
TRIAC 5 V4
T -
MAX RED Not Used 05
Optional OPTICAL BLOCKS
Connector R5
2.00" with optical block V4, V/5, V8, F4 (50.8 mm) 04 Ve
| 1.75" with optical block O5 ! 3
i (44.5 mm) | | o @
0.24" | 1.69" with optical block 04 |1 !
' R4,R5, &V6 (429 mm) | | |

1l
Ll

(23.é mm)

350" ~~—0.115" Dia
1.50" (9.5 mm) (2.9 mm)
(38.1 mm)

LEFT SIDE VIEW

FRONT VIEW

REAR VIEW

OPTIONAL MOUNTING BRACKET
P/N MEB-1 WITH HARDWARE

CE Mus
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GENERAL APPLICATION PHOTOELECTRIC SENSORS
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General Application Photoelectric Sensors

Miniature DC-Powered Sensors Small and Economical

BIG PERFORMANCE

* 500 psec Speed of Response
« 10 to 30 VDC Operating Voltage
(5 VDC Operating Voltage available
Consult Factory)
 Pulse Modulated
» Reverse Polarity Protected
e Both NPN and PNP Outputs
* Red or Infrared Light Sources
= Step-Function Remote Sensitivity Adjustment
* Rugged and Waterproof

BIG CAPABILITY

* Wide Beam Proximity

» Long Range Proximity

e One or Two Inch Convergent

= Retroreflective

* Polarized Retroreflective

* Opposed (Separate Light Source/Receiver)
* Fiber Optics

Typical Applications

Beam break
detection

of objects at
sensing sites
where mounting
space is limited.

Detection of small parts.

TINY-EYE®

The TINY-EYE® Miniature Photoelectric Sensor ““un-
locks the door™ to big cost savings with its ability to per-
form many industrial sensing tasks. Changing the lens
changes the sensing mode. TINY-EYE® utilizes our
“quick-change” optical blocks, allowing the TINY-EYE®
to be used in multiple sensing modes.

Interchangeable Optical Blocks

TINY-EYE®’s unique lensed optical blocks are molded
of solid optical grade, high-impact plastic. This innovation
concept helps to prevent condensation or fog buildup on
the inside of the lens. Multiple varieties of optical blocks
are available for operating the TINY-EYE® in either the
retroreflective, polarized (non-glare), proximity, opposed,
fiberoptic, or convergent sensing modes. A simple change
of the optical block can be very useful in determining the
best sensing mode for use in your specific sensing task.
These inexpensive, interchangeable optical blocks reduce
the inventory burden of replacement parts and eliminate
the need for discarding a complete sensor in the case of
damage to the optical block.

Tamperproof, Trouble-Free

Operation

Many design features have been incorporated into
the TINY-EYE® to prevent mechanical or electrical dam-
age, and to provide trouble-free operation. The rugged
case is molded of high-impact polycarbonate. To prevent
electrical mishaps, the sensors are protected from reverse
polarity.

Detection of opaque objects.

LIGHT
SOURCE

RECEIVER
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Selection Guidelines opaque/Translucent Sensing

TINY-EYE® OPAQUE OBJECT SENSING

. Preferred Mode: Beam Break
Option 1:
Opposed mode, uses separate light source/receiver. Provides long range sensing.
Best choice for use in hostile environments.
Sensor: Model STIT4 Light source (infrared)
. Model RTLT4 Light “on”” receiver or RTDT4 Dark “on” receiver.

Range: In excess of 20 ft.
? Accessories: Model TEB-1 (vertical mount) or TEB-2 (horizontal mount) bracket.
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Polarized retroreflective mode is a cost effective mode to detect medium to large size shiny
Option 2: or non-shiny opaque objects. Use with reflector.
Sensor: Model TRLR5, Light “on” output. (red light source) or TRDR5 Dark “on” output.
Reflector: Model 78P, Plastic, 4.4 in. X 1.9 in. screw mounted.
Sensing range: Up to 10 ft. (Dependent on size of reflector).
Accessories: Model TEB-1 (vertical mount) or TEB-2 (horizontal mount) bracket.

Fiberoptic opposed mode is useful to detect any opaque object in hostile environment.
Sensor: Model TILF4, Light ““on” operate (red light source) or TIDF4, Dark “on’” operate.
Fiberoptic light guides: Model F-A-36T (use smaller fiber for smaller parts).

Sensing range: Up to 6 in. without lens. Up to 15 ft. with (2) UAC-15 lenses

Accessories: Model TEB-1 (vertical mount) or TEB-2 (horizontal mount) bracket.

TRANSLUCENT OBJECT SENSING

Preferred Mode: Beam Break

Polarized retroreflective mode.

Sensor: Model TRLR5, Light ““on” operate (red light source) or TRDR5, Dark “on”
Reflector: Model 78P, Plastic, 4.4 in. x 1.9 in. screw mounted.

Sensing range: Up to 10 ft. (dependent on size of reflector)

Accessories: Model TEB-1 (vertical mount) or TEB-2 (horizontal mount) bracket.

o Fiberoptic retroreflective mode.
,.:2,‘;‘:3’3‘3321% Sensor: Model TRLF4, Light ““on” operate (red light source) or TRDF4, Dark “on”

X
(R

:gggggfg;;;f Fiberoptic light guide: Model BF-A-36T
s Reflector: Model 78P, Plastic, 4.4 in. x 1.9 in. screw mounted
Sensing range: Up to 4 ft. without lens. Up to 8 ft. with UAC-15 lens.

Accessories: Model TEB-1 (vertical mount) or TEB-2 (horizontal mount) bracket.

S10SU3S 911193]9010Yd uonedljddy [ei1auas

Alternate Mode: Beam Make

Sensor: Model TRLV6, Light “on” operate (red light source) or TRDV6, Dark ““on”.
Sensing range: Up to 3 in. (dependent on size, shape and color).
Accessories: Model TEB-1 (vertical mount) or TEB-2 (horizontal mount) bracket.
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Optical Block Selection

Interchangeable optical blocks provide for universal application
of the TINYEYE® to any sensing applications from large ob-
ject sensing to finite sensing of small parts, registration mark
detection and product inspection tasks.

TINY-EYE®
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Type 04 Type O5 Type R4 Type R5 Type V4, V4A
Proximity Proximity Retroreflective Polarized Convergent
Wide beam optics useful ~ Narrow beam optics Very narrow beam Anti-Glare 1" “V”” AXis
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for short-range sensing
of transparent, translu-
cent, or irregular shaped
shiny objects.

useful in long-range
sensing of medium to
large size objects.

optics designed to sense
reflectors or reflective
materials at long range.
Designed for Beam
Break sensing.

Retroreflective
Polarized to reduce
response to “hot spot”
glare from shiny surface
of detected object. Use
with red or blue light
source.

Narrow beam optics that
focus at a sensing range
of 1. Useful for sensing
small parts. Also useful
for proximity sensing
(range of 1" to 5) to
minimize response to
reflected light from
background objects.

Type V6 Type V8 Type F4 Type F5 Type T-4 Opposed
Convergent Convergent Glass Fiber Optics Plastic Fiber Optics  Optical Blocks
1.5" “V”” Axis 5"V Axis Adapter for use with a Adapter for use with a Uses separate Light

Narrow beam optics that

focus at a sensing range
of 1.5". Useful for sens-
ing small parts. Also use-
ful for proximity sensing
(range of 1.5" to 8") to
minimize response to
reflected light from
background objects.

Narrow beam optics
that focus at a sensing
range of .5". Useful for
sensing small parts or
registration color marks.
Also useful for proximity
sensing (range of .25"
to 5") to minimize
response to reflected
light from background
objects.

wide variety of glass
fiberoptic light guides
for both the proximity
and opposed sensing
modes.

wide variety of plastic
fiberoptic light guides
for both the proximity
and opposed sensing
modes.

Source/Receiver.
Designed for extra
long-range sensing.

Example: Model TILR4 (Retroreflective)

Maximum
) . Range
Light Source Selection
Clean
TINYEYE® Sensors offer a selection of either Infrared Slightly Dirty
(invisible), or High Intensity Red (visible) light sources. Dirty
Infrared - Invisible light source recommended for Very Dirty _
opaque object sensing. The IR LED provides long-range

sensing capabilities and maximizes the ability to pene-
trate contaminated lenses.

0 2 4 6 8 10

127 14 16 18 20’

Environmental Useful Range

If the maximum range of a retroreflective sensor is
rated at 20 feet and your sensing site environment is
dirty, the specified maximum range would decrease
by 30%, to a useful range of 14 feet.

High Intensity Red — recommended for long-range
proximity sensing and for use with plastic fiberoptic light
guides.

2-76 800-237-0946 . ttco.com



HOW to SpeCify Example: T R D 5 O 4

Thru-Beam Light Source Receiver Models / \
1. Select Light Source Model based on light source required: TINY<EYE ~ Dark-On  5VDC  Proximity
STIT4 = Infrared Light Source; STRT4 = Red Light Source Red Light  Output Optical
Source Block

2. Select Receiver Model based on light source required:
RTLT4 = Light-On Receiver; RTDT4 = Dark-On Receiver

Example: Light Source STIT4; Receiver RTLT4

Sensor Models TI NY.EYE@

1. Select Sensor Model based on light source required:
Tl = Infrared Light Source; TR = Red Light Source

2. Select Dark/Light Output
D = Dark-On Output; L = Light-On Output

3. Select Operational Voltage: Blank = 10 - 30 VDC, 5=5VDC
4. Select Optical Block based on mode of operation required.

-
P
<
)
mh
<
m
@

POWER REQUIREMENTS
e Sensors 10 - 30 VDC @ 35 mA Max
* Receivers 10 - 30 VDC @ 15 mA Max

Range Guidelines - Light Source 10- 30 VDC @ 20 mA Max
NOTE: All devices equipped with reverse polarity protection

TINY-EYE® MODELS OUTPUT TRANSISTORS (SENSORS/ RECEIVERS)

NPN: Sink up to 100 mA

{icl2) R PNP: Source up to 100 mA
04 Proximity 2in. 1.5in.
RESPONSE TIME: (SENSORS/RECEIVERS)
O5 Proximity 18 in. 16 in. 500 microseconds (light or dark)
R4 Retroreflective 20 ft. 20 ft. LIGHT IMMUNITY: (SENSORS/RECEIVERS)
R5 Polarized Retroreflective N/A 7 ft. Pulse modulated to provide extremely high immunity to
. . ambient light
V4, V4A Convergent lin. 1in.
. . SENSING RANGE:
LSS L L2 Sensing range determined by model type, mode of sensing,
V8 Convergent 5in. 5in. optical block selected, and supply voltage

SENSITIVITY/RANGE ADJUSTMENT:
Adjusting light source intensity by termination of

Type F4 with .125 in. diam. Glass Fiberoptic Bundle h . .
yp P designated wire lead (Blue for Sensors/Green for Light

Proximity 1-1/2 in. 1lin. Sources) determines sensitivity/range setting

Proximity w/ UAC-15 Lens 8 in. 6in. z\gz)illrggrgui%r:)%e - connect wire lead to POSITIVE.
Opposed 6in. 3in. Mid-Range - no connec?ion required. (12 - 24 VDC Supply)
Opposed w/ UAC-15 Lens 15 ft. 15 ft. |(_ng F;j"\?sc' gﬁg;ﬁ,c)t wire lead to NEGATIVE.

NOTE: Continuous adjustment can be accomplished by
connecting the wire lead to a remote potentiometer.

S10SU3S 911193]9010Yd uonedljddy [ei1auas

Type F5 with .040 in. diam. Plastic Fiberoptics Consult factory

AT e Sl AMBIENT TEMPERATURE:
Opposed N/A 2in. « -30°C to 70°C (-22°F to 158°F)
Opposed w/ HLA-1Lens  N/A 4 ft. RUGGED CONSTRUCTION:

» High impact polycarbonate housing
* Waterproof, NEMA 4X, 6P and IP67

Type T4 Opposed Mode - Light Source/Receiver = Encapsulated for mechanical strength

Ll Soutee sizezlves e Rl LED LIGHT SOURCE WAVELENGTH:

STIT4 RTLT4 25 ft. * Infrared = 880 nm

* High intensity red = 660 nm

STIT4 RTDT4 25 ft.

STRT4 RTLT4 20 ft. A .

pr— E—— 20 ft. CCEeSSOrIES see Dimensions drawing
NOTES: Model Description
= PROXIMITY tests utilizes a 90% reflective white target. TEB-1 Vertical mount Tiny-Eye Mounting Bracket
* RETROREFLECTIVE tests utilizes a 3" diam. round reflector Model AR-3. 5 5 5
*Maximum ranges at 24 VDC. (Varies with supply voltage) TEB-2 Horizontal Mount Tiny-Eye Mounting Bracket

2-77
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General Application Photoelectric Sensors

Miniature DC-Powered Sensors

Dimensions
1.1" w/V4, V8, F4 & F
4-40 tapped wiva, V8, F4 & F5
inserts as shown (27.9 mm)
. 0.9" with O5
0.24 (22.8 mm)
(6.1 mm)

0.8" w/O4, R4
R5 & V6

(20.3 mm)

0.93"

iIL_ i

1.20"
(30.5 mm)

(23.6 mm)
ST LF
o
N
 E—

REAR VIEW o FRONT VIEW

0.60"

(15.2 mm) LEFT SIDE VIEW

Connections TINYeEYE® LIGHT SOURCE

TINY-EYE®

TINY-EYE® SENSOR MODELS

o . S
N 4-40 x 3/16" stainless o©> Q
Q'..L«\‘“\ socket hd. cap screw 677'6\«\ (75 %6p.,
W (3/32 hex key) Q .2

"7/77)

S
_ ("‘6
—_ (2,86 @D
. |E 1778 S
S E > 07’77/ Ui
o g N~ 3
o >~ \/ 3
< 3D
© %35, S« PN TEB-2 with hardware
7y W OPTIONAL MOUNTING BRACKETS

P/N TEB-1 with hardware

q3

/ RECEIVER MODELS - OPPOSED MODE

POWER BEAM ALIGNMENT
INDICATOR LIGHT SOURCE RECEIVER INDICATOR
______________________ . S st
RED ! ! _RED
POS ! ! POS \
 1|oad)
WHITE i . NPN _ WHITE
T ( U
DRIVE INPUT | ! (SINK)
| [
! ! BLUE
|
! i DRIVE QUTPUT
| GREEN | | PNP _ GREEN .
| * | | |
SENSITIVITY SOURCE
. | g™ ; m
[ [
OPT|CAL*SENS./RANGE I BLACK : I UBLACK / ! (B)f(-)”g}?l-
BLOCK  CONNECTTO: | NEG ! L NEG 1

POSITIVE: HIGH ~
NEGATIVE: LOW
OPEN: MEDIUM

Connections

STANDARD

o RED 6 ft., 5 - wire
ool POS N cable (1.8 m)
LOAD

NPN _WHITE
(SINK)
10 TO * SENSITIVITY
30 vDC BLUE
(SPC';'SRC;REEN BLACK
[LoAD) STRENGTH
LOAD
] BLACK / MEMBER
- NEG

* SENSITIVITY/RANGE POS. = HIGH
CHANGES WHEN BLUE ¢ NO CONN. = MEDIUM
IS CONNECTED TO: NEG. = LOW

2-78
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ALL TINY<EYE® SENSOR MODELS

4-40 x 1/4" Or 1/2"
Socket Hd. Cap Screw
(3/32 Hex Key)

Product subject to change without notice.
Consult Factory for RoHS Compliance.



GENERAL APPLICATION PHOTOELECTRIC SENSORS

AC/DC Sensor with Timer,
Relay or Triac Output Options

U.S. EYE®

SJ10SUaS 911199]9010Yd uoneadd

2-79



®

LLl
>
LLl
%
-

General Application Photoelectric Sensors

U.S. EYE®

U.S. EYE® Photoelectric Sensors were designed and
built by TRI-TRONICS to answer the demand for eco-
nomical, high-performance sensors with U.S. quality—
backed by U.S. service! They are available with a unique
Contrast Indicator for difficult sensing tasks and with-
out the Contrast Indicator for simple tasks at an even
lower cost.

Function modes available:

e ON/OFF - output relay switches for duration of input.

e Type T1, delay timer — offers two options using
light/dark switch:

a) “ON” delay for product jam or backup detection.
b) “OFF delay for product void detection.

e Type T2, “one-shot” timer — may be used for short,
momentary output pulse or in the “triggerable” mode
for “stop motion” detection. (See Timing Sequence
Data Charts.)

Contrast Indicator™ Models

The Contrast Indicator displays a scaled reading of
the level of light received by the sensor’s photo detec-
tor. The more light received, the higher the reading. The
less light received, the lower the reading. Contrast is a
comparison of the lightest state reading vs. the darkest
state reading. The sensing task of any photoelectric sen-
sor is to resolve the difference between these two light
levels and switch the output accordingly. The U.S. EYE®
switches its output when the light level passes the mid-
scale reading of ““5.”” Refer to section 1 for details.

Fiberoptic Models

Flexible fiberoptic light guides are available in sizes
small enough to fit into your toughest job sensing sites,
with models designed for inaccessible places, detection
of extremely small parts, high temperature applications,
corrosive environments, or high vibration locations, as
well as straight light guides for Beam Break and bifur-
cated light guides for proximity sensing.

Typical Applications

Cap and label
inspection

Gating, sorting, and seal inspection

2-80

Features

Easy installation — includes all accessories,
mounting bracket, reflector, and hardware

Thru-beam models include both light source
and receiver

All models operate on AC or DC from 24
to 130 volts; relay or triac outputs

Output relay contacts are rated at 5 amps

High-speed response — limited by the output
relay itself. 7 ms Beam Make or Beam Break

Fiberoptic models available with infrared or red
LED light sources

All models equipped with sensitivity
adjustments

All models have red LED indicator showing
status of output relay

All models have green LED beam status
indicator for easy alignment

High-impact plastic case is dirt and moisture
sealed

Switching power supply eliminates failures
often caused by power line transients

Product inspection
and orientation

800-237-0946 . ttco.com



Model Selection

With Contrast
Indicator

Beam Break Mod

UCR-A
TUCR-A
UCR-AT1
UCR-AT2

Beam Break Opposed Mode (Mod

UCT-A
UCT-AT1
UCT-AT2

Without Contrast
Indicator

e Retroreflective

UR-A
TUR-A
UR-AT1
UR-AT2

UT-A
UT-AT1
UT-AT2

Receiver Replacements

W Contrast Indicator
UCT-A
UCT-AT1
UCT-AT2

W/O Contrast Indicator
UT-AR
UT-AT1R
UT-AT2R

Light
Source

(Models Include 78

Infrared
Infrared
Infrared

Infrared

Max Speed of
Range Response
P Reflector)
15 ft. 7ms
15 ft. 8 ms
15 ft. 7ms
15 ft. 7 ms

els Include Both Light Source and Receiver)

Infrared
Infrared
Infrared

Light Source
Replacements

uTt
uT
uT

Beam Make Mode Proximity Diffused Beam

75 ft.
75 ft.
75 ft.

7 ms
7 ms

7 ms

order replacements separately
order replacements separately

order replacements separately

U.S. EYE®

On or Off
Delay
Switch

Output
Information

On/Off Relay
On/Off Triac

On or Off Delay
One-Shot Motion

On/Off Relay
On or Off Delay
One-Shot Motion

UCD-A UD-A Infrared 3 ft. 7 ms On/Off Relay
TUCD-A TUD-A Infrared 3 ft. 8 ms On/Off Triac
UCD-AT1 UD-AT1 Infrared 3 ft. 7 ms On or Off Delay
UCD-AT2 UD-AT2 Infrared 3 ft. 7 ms One-Shot Motion
Fiberoptic Mode
With Contrast | Without Contrast Light Opposed Range* Proximity Range* | speed of Output
Indicator Indicator Source With Lens | W/O Lens | With Lens | W/O Lens | Response Information
UCF-A UF-A Infrared 12 ft. 2 ft. 4in. 2.5in. 7 ms On/Off Relay
TUCF-A TUF-A Infrared 12 ft. 2 ft. 4in. 2.5in. 8 ms On/Off Triac
UCF-AT1 UF-AT1 Infrared 12 ft. 2 ft. 4in. 2.5in. 7 ms On or Off Delay
UCF-AT2 UF-AT2 Infrared 12 ft. 2 ft. 4in. 2.5in. 7 ms One-Shot Motion
UCFR-A UFR-A Red 6 ft. 8in. 4in. lin. 7 ms On/Off Relay
UCFR-AT1 UFR-AT1 Red 6 ft. 8in. 4in. lin. 7 ms On or Off Delay
UCFR-AT2 UFR-AT2 Red 6 ft. 8in. 4in. 1lin. 7 ms One-Shot Motion
NOTES:

« FIBER OPTIC range tests utilized .125 in. diameter fiber bundles and UAC-15 lenses as indicated.
* PROXIMITY tests utilized a 90% Reflective target. RETROREFLECTIVE tests utilized a 78P reflector.

2-81
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General Application Photoelectric Sensors

Specifications

RETROREFLECTIVE
P~ __
S =

PROXIMITY
P=-— o __
- =

THRU-BEAM

dual beam for long range

FIBER OPTIC
(Refer to Fiberoptic
Light Guide Section)

Connections and Dimensions

24 to 130 ——
VAC or VDC

Relay Contacts
shown before

[ WHITE

object is detected.

Contact Ratings:
AC - 5 amp at

U.S. EYE®

Operating Range: 24 to 130 VAC or VDC
Power Consumption: 2 VA
Temperature Range: -10°C to + 50°C (14°F to 122°F)
Output:
e SPDT Relay Models: 5 amps @ 120 VAC

Normally de-energized before input occurs.
» Isolated Solid State TRIAC Models: 1 amp at 50°C
Response Time: Relax: 7 ms light or dark TRIAC: 8 ms
Timer Range: 0.1 to 15 seconds
Contrast Indicator Models: Displays a 10 bar LED scaled
reading of contrasting light level
LED Light Source Wavelength: Infrared (880 nm), Red (660 nm)
Sensitivity Adjustment: Provided on all models
Beam Status Indicator: (Green LED) “ON” when beam is
established
Output Indicator: (Red LED) Follows status of output relay
Cabling: 6’ standard, 5-conductor

Accessories
Model # Miscellaneous
CA-1 1/2 in. Conduit Adaptor
FSR-1 Flexible Strain Relief
UMB-1 U.S. Eye Bracket
USB-1 U.S. Eye Sub-Bracket
Product subject to change without notice.
Consult Factory for RoHS Compliance.
U.S. EYE
Removable N
Strain Relief v ‘b“\«\\
i

120 VAC max. CA-1 Conduit
DC -5 amp at
24 VDC max. Adaptor
0.20" Mounting Holes
Models with OPTIONAL MOUNTING BRACKET
timers have 0.50" MODEL UMB-1 WITH HARDWARE
i y 3.50" L 0.25"
Light/Dark (12.7 mm) 8.0 (6.4 mm)
switch behind l——-l 125"  (88.9mm) .
rear cover (31.8 mm) 100" o0
ver . _ .
R ] 25.4 mm (25.4 mm)
W E | 1 < odmm - @s4mm
1 1 | o
go‘: [EEg Terr (0]
°3| T bl 1
) c Ofe —_ —_
s (0}
i 1 ©
o E 'R _ _
ﬂ € ! sf H 3 € = €
oo 1 {I0|- b|E | E
— < ARk 1| 4 Nl ~|o
= — -+ g Ng
REAR VIEW | v ouTPUT
LEFT SIDE VIEW o o
6-32 x 1/8"
set screw
o FRONT VIEW
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U. S. EYE™ PHOTOELECTRIC SENSOR
(WITH MECHANICAL RELAY or TRIAC OUTPUT)
ALL DIMENSIONS IN BRACKETS ARE METRIC

800-237-0946 . ttco.com



SPECIALTY APPLICATION PHOTOELECTRIC SENSORS
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Specialty Application Photoelectric Sensors

Dependable Detection of Clear and Shiny Objects

ReTROSMART®

Trigger Sensor
for Code
Marking

2-84

No Proxing On Shiny Objects

Detection of transparent PET
and glass containers...full or
empty

Detection of Shiny Objects
at High Velocity

Leading Edge Detection of
Irregular objects

The TRI-TRONICS® RETROSMART® retroreflective
sensor is optimized to detect translucent/trans-
parent containers and shiny objects. You can de-
pend on the RETROSMART® sensor’s ability to
reliably sense any object, regardless of the size or
shape, from the leading edge to the trailing edge
without false signals, a requirement when the
sensing task involves monitoring a conveyor line
for jam detection. The sensor’s red, narrow light
beam assures accuracy in detecting the leading
edge of any product to trigger the response, such
as filling, capping, labeling, and coding.

Many of today’s industrial control functions re-
guire a sensor that can provide dependable de-
tection of position or presence of transparent
containers. The RETROSMART® will provide a sin-
gle, non-chattering output for each transparent
container that passes by, independent of size,
shape, empty, or full.

Imagine...just point the RETROSMART® sensor’s
red, narrow light beam at the reflector and push
the AUTOSET™ button one time. Now sit back
and watch the sensor flawlessly detect any size
PET bottle filled with water, with no need to
worry about burnthrough or double signals.
When the efficiency of an entire production line
depends on the performance of a photoelectric
sensor, the RETROSMART® is the smart choice.

800-237-0946 . ttco.com



HIGH IMMUNITY TO ALL AMBIENT LIGHT, INCLUDING STROBES
FEATURES AND BENEFITS:

m Designed specifically to detect transparent/translucent plastic or glass containers,
as well as shiny metal cans.

m Operates in the retroreflective (beam break) sensing mode, using a high performance reflector (AR6151
reflector included with sensor).

= Optimum range (distance to reflector) 6 in. to 8 ft. (15.24 cm to 2.4 m).
m AUTOSET™ setup routine requires a single push of a button with the reflector in view.
m Remote AUTOSET™ feature allows the sensor to be adjusted from a remote location.

m ST (Light State Tracking) establishes and automatically maintains a level ““8”” on the Contrast Indicator as
input events are ongoing.

m Lock disables buttons for tamperproof operation.
m Light “ON”’/Dark “ON” selection: depress the LT/DK button to toggle the output status.
m 8 LED Contrast Indicator provides “at a glance” performance data during both setup and operation.
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CONTRAST INDICATOR LOCK INDICATOR

[lluminates when buttons are disabled
Depress both buttons for 2 seconds

to toggle

CONTRAST INDICATOR BAR 8
Remains illuminated when Light State
signal strength is 8 or above

LST INDICATOR

(Light State Tracking)
\ Illuminates when LST is enabled
\ OUTPUT STATUS INDICATOR

SWITCH POINT BAR 4
Sensor outputs toggle or switch to
opposite state when the signal level
passes above or below 4

When illuminated, Option Status
Indicator is enabled

SJ10Suas 214199|9010yd uonealjddy Ayeioads

CONTRAST INDICATOR BAR 1
Extinguishes when Light State signal
strength is below 1 /

PUSH BUTTON — 3 FUNCTIONS

PUSH BUTTON — 2 FUNCTIONS
1. AUTOSET™
Depress for 1 second to initiate

1. LST (Light State Tracking) Light State AUTOSET™ routine
Depress and hold for 6 seconds 2. Manual UP Adjust
to toggle Tap and release for less than

2. Light/Dark Output Status 1/4 second LOCK INDICATOR
Depress and release after 2 seconds
to toggle

3. Manual Down Adjust
Tap and release for less than 1/4 second

2-85
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Specialty Application Photoelectric Sensors

2-86

K HOW IT WORKS! \

The RETROSMART® sensor is equipped with a pinpoint
source of red, visible light that transmits a concen-
trated, narrow beam. When the beam is directed to-
ward our high quality corner cube reflector (AR6151,
included with each sensor), a thru-beam is estab-
lished. Any object that comes between the sensor and
the reflector will break the beam, signaling an output.

SENSING ADVANTAGE

With the RETROSMART® there is no need to be con-
cerned with air currents, convection heat, humidity,
or irregular shaped objects. It has high performance
with a sensing range of 8’ and a 500 microsecond
response time.

UNIQUE FEATURES:

B AUTOSET™ ADJUSTMENT
The AUTOSET™ adjustment routine only requires
the push of one button, one time! All you have to
do is aim the sensor at the reflector and push the
button for a perfect setting.

® REMOTE AUTOSET™
To remotely AUTOSET™ the sensor, apply a mo-
mentary contact closure from the AUTOSET™
input wire to negative, as shown in the wiring di-
agram. A remote AUTOSET™ command will du-
plicate the last manual AUTOSET™.

B AGS™ AUTOMATIC GAIN SELECT
This unique feature provides automatic digital se-
lection of amplifier gain based upon your sensing
requirements.

B [ ST™ (LIGHT STATE TRACKING)
When enabled, the sensor will continually adjust
to the perfect setting of “8” on the Contrast
Indicator. Just set it and forget it.

J

800-237-0946 . ttco.com

Detection of transparent PET and
glass containers...full or empty.

Detection of shiny objects at high
velocity.

Leading edge detection of irregularly
shaped objects without false signals.

Clear Detection
Applications

m  Shrink-wrap
= Double Sheet
m Splice

Recommended for wraparound
machinery and material handling;
does not prox when looking through
site glass up to 8’ (5.5m) range.



HOW TO SPECIFY

wn
RETROSMART® SENSORS HIGH PERFORMANCE REFLECTOR %
RSR-1 Includes 6’ cable (1.8 m) & AR6151 reflector INCLUDED WITH EACH SENSOR ?ulfl
RSR-1G  Includes chemical resistant glass window, <
6’ cable (1.8 m) & AR6151G reflector AR6151 "3
RSRC-1  Includes 5-PIN 6 pigtail connector & AR6151G ﬁ
AR6151 reflector (Accessory Cable required) (Chemical Resistant =
: ; : » o f Glass Cover) A
RSRC-1G Includes chemical resistant glass window, 5-PIN 6” pigtail @)
connector & AR6151G reflector (Accessory Cable required) £
ACCESSORIES %
@

CABLE CONNECTION OPTIONAL STAINLESS MOUNTING

BRACKET ASSEMBLY

5-Wire Shielded MicroCable, M-12

GSEC-6
6’ (1.8 m) cable with connector
GSEC-15 w
15’ (4.6 m) cable with connector o]
GSEC-25 2
25’ (7.62 m) cable with connector Q
pry
<
GRSEC-6 SEB-4 >
6’ (1.8 m) cable/right angle connector o . ©
Note: Rigid mounting of sensor and =}
GRSEC-15 . reflector required. =
15’ (4.6 m) cable/right angle connector Y}
GRSEC-25 Optional Prismatic g
25’ (7.6 m) cable/right angle connector High-Performance Reflectors -]
NEMA 4, IP67 Y
>
GPSEC-15 Screw Mount Glue Mount gr
15’ (4.6 m) non-metallic shell @
D
s
—+
=
o
. . w
5-Wire Unshielded Cable, M-12, Low Cost D
AR4060 AR46 =
GSEC-2MU 1.6" x 2.36" 1.8" diam. o
5.5"(2.0m) (40.5 x 60 mm) (46 mm diam.) @
cable with connector
GSEC-5MU
16.4’ (5.0 m) AR6151

cable with connector 2.4" x2.0" (61 x 51 mm)

AR6151G (Chemical Resistant Glass Cover)
2.4" x 2.0" (61 x 51 mm)
5-Wire Extension Cable, M-12

GX-25 Economical Reflective Discs
25’ (7.6 m) extension cable with Adhesive Backing
PRD1
1” x.03” (25 mm x .75 mm)
PRD2

2” x .03” (50 mm x .75 mm)
2-87



®
l_
o
<
p=
75)
O
x
|_
Ll
o
®

Ll
>_
(L
l_
o
<
p=
7

Specifications

SUPPLY VOLTAGE
« 10 to 30 VDC
» Polarity Protected
CURRENT REQUIREMENTS
* 50 mA (exclusive of load)
OUTPUT TRANSISTORS
* (1) NPN and (1) PNP output transistor:
NPN: Sink up to 150 mA
PNP: Source up to 150 mA
= Continuous short-circuit protection
* Outputs protected from pulsing during power up
REMOTE AUTOSET™ INPUT
* Opto-isolated momentary sinking input (10 mA)
RESPONSE TIME
= Light State response = 500 microseconds
= Dark State response = 500 microseconds
LED LIGHT SOURCE
* Red 660 nm
* Pulse Modulated
PUSH BUTTON CONTROL
* “One-Touch” AUTOSET™ push-button setup
* Tweak adjustments with “up” or “down” buttons
* LST™ (Light State Tracking) Enable/Disable
» Light “ON”/Dark “ON” selection

Connections and Dimensions

RANGE
e Optimum from 6 in. to 8 ft.
(15.24 cm to 2.4 m) distance to the AR6151 reflector
HYSTERESIS
* Two bars as displayed on

Contrast Indicator

Light State Switch =5

Dark State Switch = 3
LIGHT IMMUNITY
* Responds to sensor’s pulse-modulated light source, re-
sulting in high immunity to most ambient light, including
high intensity strobes
DIAGNOSTIC INDICATORS
= Contrast Indicator-Display scaled reading of sensor’s re-
sponse to contrasting light levels (light vs. dark) on an 8-
bar LED display
e Red LED “LOCK” Indicator
e Green LED LST (Light State Tracking)
* Red Output Status Indicator NOTE: If Output LED
flashes, a short circuit condition exists.
AMBIENT TEMPERATURE
e -40° to 70° C (-40° to 158° F)
RUGGED CONSTRUCTION
* Chemical resistant, high-impact polycarbonate housing
* Waterproof ratings: NEMA 4, IP66

Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® RETROSMART®

Specialty Application Photoelectric Sensors

Red * Sensor with connector
Brown*
l—2.21" (56.0 mm
( )—I o White
+b (SINK) ~ White*
=fE € 10 TO
SMARTEYE' : g £ 30 VDC 150 MA MAX
Lo o -0
i g8 PNP__Green WIRING
i o ©
| 0 O
NN
[ Available with 6"
! 0.25" Pigtail with a 5-pin
i - +— (6.4 mm) 12 mmé)%nnkjctor
ora6' Cable
@ 0.20" (5.1 mm) Remote Gray*
AUTOSET™ .
" AR6151 High Performance N
. W)
(51 02n"?n11) 1.56" Reflector Included - -
' (39.6 mm) =
078" 0.139 E R
(19.8 mm @5 mm)j ™ gl E
f——] <
Y I { ? 8 8
- &- 1 1 _1 NS
1 E =
0.17" E g T < 2
(4.3 mm) 5‘\4@0 <z £ & > >
NS 0w = «© Q9 3
@ L s 2 x «
24 - < N Q ~.
& o
s 9 3 Rs, .
{ ° e . ® D
SEB-4 Mounting Bracket %) A M(\((‘
0.32" (8.1 mm) ——I L— with Hardware (1,5‘

2-88 800-237-0946 - ttco.com



SPECIALTY APPLICATION PHOTOELECTRIC SENSORS
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Specialty Application Photoelectric Sensors

The SMARTEYE®
STEALTH-UV ™
Luminescence
Sensor

The SMARTEYE® STEALTH-UV sensor is a special
purpose sensor designed to detect the presence of
invisible fluorescent materials contained in or added to
chalks, inks, paint, greases, glue, or optical brighteners
found in labels, paper, tape, string, etc. The sensor
contains an ultraviolet (UV) solid state light source that is
used to excite the luminescent materials to fluoresce in the
visible range. The sensor’s detector then responds to the
visible fluorescing light. When the received fluorescing
light level (displayed on the Contrast Indicator) reaches a
level of ““4” or above, the NPN and PNP output transistors
will switch to the opposite state.

2-90

Typical Applications

Detection of clear tamperproof seals
Label verification on containers

Detection of invisible registration marks for
printing, cutting, positioning

Registering UV adhesives on clear labels

Triggering on inkjet printed marks for
product identification or insertion

Thread break detection
Continuous web splice detection

Detecting marks (chalk) for
grading or sorting, such as
lumber, hardwood, and
tile products

Orientation of products

Detecting the presence of a critical
component in a complex assembly

Seeing UV threads in carpets for cutting or
positioning

Detection of cellophane tape or adhesives
on cardboard cartons or boxes

Verification of pull tabs on packages

Verifying the presence
of lubricants, such as
oil or grease, or
identifying oil leaks

Product Inspection/
Verification:

— Amount of glue/adhesives on paper,
plastics, envelopes, and transparent
materials

— Detecting LOCTITE P/N 24221
on machine threads or bolts

— Verifying that products are
inserted into packages, such as
coupons into cake mixes, or pamphlets
into pharmaceutical products

— Label verification on bottles
(white label on a white plastic bottle)

800-237-0946 . ttco.com



The SMARTEYE® STEALTH-UV™
Advantage

The STEALTH-UV operates in the ultraviolet region
where there is little interference from other light sources.
The STEALTH-UV responds to the ultraviolet (UV)
fluorescent regions found in many man-made and natural
materials. Another advantage is that, unlike most UV light,
the STEALTH-UV can use our standard glass fiberoptic
light guides.
Glass Fiberoptic Light Guides
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SMARTEYE® STEALTH-UV™ — High immunity to all ambient light, including strobes

Features

CONTRAST INDICATOR™
Provides “at-a-glance”

AUTOSET™ ADJUSTMENT
The AUTOSET™

TIMER
When the “OFF” delay

HIGH SPEED
Detection varies with

performance data, both
statically and dynamically.

OPTIMIZED GAIN
ADJUSTMENT

This unique feature provides
automatic digital selection of
amplifier gain based upon
your sensing requirements.

adjustment routine only re-
quires the push of one but-
ton, one time! Simply place
the UV target in view and
press the AUTOSET™ but-
ton for 1/2 second.

pulse stretcher is enabled,
the output duration is ex-
tended by 15 milliseconds.
Enabling the Timer allows
ample time for the con-
troller to respond to short
duration input events.

model selection. See
Specifications for details.

CONNECTIONS
Built-in 4-pin 12 mm
6" (152.4 mm) male
micro connector (M-12)

MOUNTING OPTIONS
Through-hole or

bracket mount.

CONTRAST INDICATOR

CONTRAST INDICATOR BAR 8
Remains illuminated when
light-state signal strength is 8
or above.

SWITCH POINT BAR 4

Sensor outputs toggle or
switches to the opposite state
when the signal level passes
above and below bar 4.

CONTRAST INDICATOR BAR 1
Extinguishes when dark state
signal strength is below bar 1.

T~

-
3

,_,\

T

Responds to invisible
fluorescent UV materials

TIMER INDICATOR

Color green illuminates when the

15 millisecond pulse stretching timer is
enabled. Push both buttons simultane-
ously to enable/disable the timer.

OUTPUT INDICATOR
Color red illuminates when the output
transistors are in the “on” state.

MANUAL UP ADJUST BUTTON
Tap to “tweak” setting if needed.

LIGHT/DARK TOGGLE
Push button for 2 seconds to select
“light on” or “dark on” operation.

MANUAL DOWN ADJUST BUTTON
Tap to “tweak” setting if needed.

AUTOSET™
Push button for 1/2 second
with fluorescent target in view.
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How To Specify: Analog Output Available

s Spring ‘07 Model/Range

[ . -

> . Guidelines

35 Coaxial

] Optimal range is

E UVS-1/ UVS-1A (Analog Output) UVS-3 / UVS-3A (Analog Output) dependent upon
Focal Distance  0.50" (12.7 mm) Focal Distance 2.0" (50.8 mm) _

<—(' Spot Size 0.067" (1.7 mm) Spot Size 0.128" (3.25 mm) Lo (el BRI ]

W Usable Range 0 to 5.0" (0 to 127 mm) Usable Range 0 to 10.0" (0 to 254 mm) tration, size, and

— Response Time 200 microseconds Response Time 200 microseconds surface reflectivity.

wn

@® UVS-2 / UVS-2A (Analog Output) UVS-4 /| UVS-4A (Analog Output) NOTE: Sensor

I;-J Focal Distance 1.0" (25.4 mm) Focal Distance 4.0" (101.6 mm) selection should

(u Spot Size 0.086" (2.2 mm) Spot Size 0.16" (4.1 mm) not be determined

[ Usable Range 0 to 7.5" (0 to 190.5 mm) Usable Range 0 to 13.0" (0 to 330 mm) solely by range. It

(ne Response Time 200 microseconds Response Time 200 microseconds N

< may be advisable

S ) ) to test multiple

7%) Convergent FlberOptIC sensors or fiber
UVS-5 / UVS-5A (Analog Output) UVS-6 / UVS-6A (Analog Output) optic light guide
Focal Distance  8.0" (203 mm) Micro Polished Fiberoptic Light Guide tip Conf'gurat_'ons
Spot Size 1.0" (25.4 mm) BF-U-36TUV 0.156" Bundle Size (4.0 mm) to ensure optimum

Usable Range 2.0 to 24.0" (50.8 to 609.6 mm)
Response Time 750 microseconds

Usable Range  Up to 2.5" (63.5 mm)
Response Time 350 microseconds

performance.

Note: For chemical resistant glass window, add “G” to
model numbers. Examples: UVS-1G, UV-1AG

Accessories

Micro Cable Selection Guide
4-wire, M12

Yellow Shielded Cable Assemblies
SEC-6
6' (1.8 m) cable with connector

SEC-15
15' (4.6 m) cable with connector

SEC-25
25' (7.62 m) cable with connector

Black Shielded Cable Assemblies
(Lightweight)

BSEC-6
6' (1.8 m) cable with connector

BSEC-15

Suggested Fiberoptic
Light Guides for
Stealth UV:

BF-U-36TUV
BF-A-36T
BF-C-36

15' (4.6 m) cable with connector

BSEC-25
25' (7.62 m) cable with connector

FMB-1 (8.4 mm diam.)
Standard Fiberoptic
Mounting Bracket
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BX-10
10’ (3.1 m) Extension cable

BX-25
25" (7.62 m) Extension cable

Unshielded Cable Assemblies

SEC-2MU
6.5' (2.0 m) Low-cost

SEC-5MU
16.4" (5.0 m) Low-cost

FMB-2 (5.1 mm diam.)
FMB-3 (3.1 mm diam.)
Miniature Glass or Plastic
Fiberoptic Mounting
Brackets

SEB-4
Stainless Stealth
Mounting Bracket

2-92 800-237-0946 - ttco.com



Specifications

SUPPLY VOLTAGE
- 10 to 30 VDC
« Polarity Protected
CURRENT REQUIREMENTS
e UVS-1, UVS-2, UVS-3 & UVS-4: 50 mA
« UVS-5 & UVS-6: 65 mA (exclusive of load)
TRANSISTOR OUTPUT
« (1) NPN and (1) PNP output transistor:
NPN: Sink up to 150 mA
PNP: Source up to 150 mA
» Continuous short circuit protected
« Outputs protected from pulsing during power up
ANALOG OUTPUT
e 4 — 20 mA (Consult factory for specifications)
RESPONSE TIME
« Varies by sensor model
AMBIENT TEMPERATURE
e - 40°C to +70°C (- 40°F to 158°F)

Verification of Tamperproof Seals or Labels

Connections and Dimensions

LIGHT IMMUNITY
« Responds to sensor’s pulse modulated light source,
resulting in high immunity to most ambient light and
strobes, including indirect sunlight
RUGGED CONSTRUCTION
« Chemical resistant high impact polycarbonate
housing, acrylic lens cover
« Industry Ratings: NEMA 4, IP67
PUSH BUTTON CONTROL
e “One-Touch” AUTOSET™ push-button setup
« Tweak adjustments with “up” or “down” buttons
- Selection of Light/Dark operation
« Enable/Disable pulse stretcher
HYSTERESIS
» 2 bars as displayed on Contrast Indicator:
Light State switch =5
Dark State Switch =3
DIAGNOSTIC INDICATORS
« Contrast Indicator — Display scaled reading of sensor’s
response to contrasting light levels (light vs. dark)
on an 8 bar LED display
e RED LED OUTPUT INDICATOR llluminates when the
sensor’s output transistors are “on” NOTE: If Output
LED flashes, a short circuit condition exists
« GREEN LED TIMER INDICATOR Illuminates when the
15 millisecond pulse stretcher timer is enabled
LIGHT SOURCE
- UV LED, 375 nm Wavelength

Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® STEALTH-UV™

BROWN
WIRING o POSITIVE (22.220 )
LOAD S 6o mm
DIAGRAM WHITE
> . (SINK) ~ NPN
)
= 316)\780 150 MA MAX
£ .9
§ BLACK
c (SOURCE)~ PNP
5
2 BLUE
o NEGATIVE
2.405 (61.09 mm)
UVS-6 (fiber)
. \SB“M(\«\\ 2.205" 0.900
T 0o 56.01 mm) ’
SEB-4 Mounting Bracket ] N | —
With Hardware e [ElE 0.900
sEpchs
MOUNTING e 223 @ 0.450
OPTIONS : e g E '
&° '-‘—l-v ‘
4 Pin 12 mm Z‘ 0250
Male Micro @0.200"
Connector (95.08 mm)
ce Mus
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Specialty Application Photoelectric Sensors

2-94

Remote Digitally Controlled Sensor
Highest Resolution of Any Model

V)
SMARTEYE"

A 4
DCS®

800-237-0946 . ttco.com



SMARTEYE®
DCS®

DIGITALLY CONTROLLED
SMARTEYE® SENSOR

Solve Your Sensing Problems

H Icons Simplify Setup

B Unlimited Product Memory Settings
B Graphical Performance Monitor

B Configurable Performance Options
B Multiple Timer Options

B Tamperproof

Many of today’s photoelectric sensors are equipped
with limited features that are both confusing and diffi-
cult to control. The operator can find it difficult to im-
plement even a simple setup procedure or monitor the
diagnostic indicators. By combining the power of the
computer with the SMARTEYE® DCS® sensor, setup pro-
cedures are simplified, performance options are easily
configured, and the operator is provided a unique,
graphic display.

Without a doubt, the SMARTEYE® DCS® (Digitally
Controlled Sensor) is equipped with the greatest variety

(Patent No. 6,950,778)

of performance enhancing options ever offered in a single
photoelectric sensor. Because this sensor offers so many
features and benefits, it would be easy to assume that it
would be difficult for a machine operator to adjust.
Frankly, the opposite is true. While viewing a simple, easy-
to-use graphic display, all that’s required is for the opera-
tor to point and click on the specific icon depicting the
sensing mode in use, i.e., Beam Make (proximity) or Beam
Break (retroreflective or opposed). Another setup option is
to go to the product memory screen to store or recall pre-
vious settings, based upon specific product descriptions.

After initiating the AUTOSET™ routine,
the operator has the option of monitor-
ing the response of the sensor to con-
trasting light levels on either a bargraph
contrast indicator or a unique oscillo-
scope-style Contrast Deviation Analyzer
(Patent Pending). The analyzer charts the
signal level deviation against the back-
ground of the dynamic range of the sen-
sor while monitoring on-going events.
Now the operator, while viewing the
contrast analyzer on the screen, can

2-95
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SMARTEYE® DCS®

From your Control Display Screen, you can...

ADJUST THE SENSOR

A. Click on the icon depicting the sensing mode in use to initiate the
automatic setup routine. (AUTOSET™)

B. Recall prior settings from product memory. NOTE: Both the stored
settings and the configured options will be instantly recalled.

C. While viewing the oscilloscope-style Contrast Deviation Analyzer,
the adjustments can be tweaked to obtain the setting that ab-
solutely guarantees the most reliable performance.
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CONFIGURE THE SENSOR

The following options are automatically configured by using
selectable icons or can be manually configured.

. ACT™ (Automatic Contrast Tracking)
Response Time
Hysteresis
. AUTOSET™ Mode
AUTOSET™ Point
Output Mode
. Adjustable Signal Conditioning Timer Options
1. Signal Conditioning
a. Leading Edge Debounce
b. Trailing Edge Debounce
¢. Blind/Inhibit Timer

2. Motion Control Function (traditional On/Off delays)

@ Mmoo Wy

MONITOR THE SENSOR (unique to the Industry)

A. Indicators
1. Contrast Indicator
Output Status
Dynamic Range
RS-232 Communications Error
Product Serial Number

Specialty Application Photoelectric Sensors

L

Sensor Change Indicator (sensor in use is not
original sensor)

B. Oscilloscope-Style Contrast Deviation Monitor

(charts actual signal level response to input events) S )
While viewing the display,

1. Screen numper one.displays signal level o the operator can “tweak” the
response while monitoring actual output switching adjustment to obtain the most

2. Screen number two charts signal level deviation against the ideal setting that guarantees
background of the dynamic range of the sensor reliable sensing. In addition,

the signal conditioning timers
can be properly adjusted.
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SMARTEYE® DCS® Configurable Options

The following options are
automatically configured by
using selectable icons, or they
can be manually configured.

ACT™
AUTOMATIC CONTRAST TRACKING

ACT™ automatically adjusts the sensor as conditions
change. This can include dirty lenses or reflectors, dam-
aged fiberoptics or lenses, LED light source or thermal
drift, and target variations such as position, orientation, or
color. It can also compensate for signal shift or deteriora-
tion caused by high-speed input events. The DCS® con-
tinues to operate requiring far less maintenance than
other sensors, making it the choice in tough sensing
applications.

In applications where conventional photoelectric sen-
sors require constant adjustments, the digitally controlled
sensor is the answer. The ACT™ system is event driven,
i.e., the sensor monitors each input and makes appropri-
ate adjustments. This results in the truly unique ability of
the sensor to track with gradual deterioration of con-
trasting light levels in dynamic conditions, while input
events are ongoing.

Without question, the ACT™ system has proven to
be extremely useful and should be activated as the default
setting. It may be advantageous to turn the ACT™ off
when performing product inspection or extremely low
contrast sensing tasks.

RESPONSE TIME

In general, it is advantageous to have a high speed of
response from the sensor that triggers an electro-me-
chanical response required to perform a machine opera-
tion or function i.e., drill it, cap it, fill it, label it, print it,
etc. As a result, the location of the performed operation
remains consistent, independent of variations in the ve-
locity of the moving target. Therefore, for the vast major-
ity of applications, the 125-microsecond response time is
your best choice and should be considered the default set-
ting. However, in some situations it may be advisable to
slow down the response time of the sensor to 500 mi-
croseconds. For example, when attempting to respond to
printed registration marks on paper or “web” materials,
you may elect to desensitize the sensor to avoid respond-
ing to minor surface blemishes that pass rapidly through
the sensor’s light beam. Selecting a slower speed of re-
sponse is also useful to prevent the sensor’s output from
chattering due to extreme electrical noise.

HYSTERESIS

The DCS® sensor has two switch point signal levels as
displayed on the Contrast Indicator that determine when
the output of the sensor will switch. When the signal level
passes through the upper, or light state switch point, the
sensor will switch to the light state condition. When the
signal level drops below the dark state switch point, the
output will switch to the dark state condition. The dif-
ference between the light state and dark state
switch points defines the hysteresis of the sensor.

It is common for all photoelectric sensors to have a
level of hysteresis to prevent the output of the sensor from
inadvertently switching or ““chattering” due to, for exam-
ple, electrical interference or minute changes in the level
of light received caused by vibrating objects partially in
view of the sensor’s light beam. The DCS® sensor is
unique in that two levels of hysteresis are available. The
low hysteresis setting is from 4 to 6 (3 bars as displayed on
the Contrast Indicator). This is generally more than
enough to provide for clean output switch transitions and
prevents an output response on both the leading edge
and trailing edge of the passing object. The low setting
should be considered the default setting.

The high hysteresis setting of 2 to 8 (7 bars as dis-
played on the Contrast Indicator) can be used in applica-
tions when there is severe vibration of the objects stopped
in front of the sensor.

2-97
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Specialty Application Photoelectric Sensors

SMARTEYE® DCS® Dynamic Remote Controlled

The Operator can tweak the adjustments from
the monitor for any sensing purpose.

AUTOSET™ MODE
The Light State AUTOSET™ Routine

On command, it automatically adjusts the sensor to
a light state set point slightly above 10 on the Contrast
Indicator. Best choice when operating in the Proximity (re-
flected light) mode. Provides a near perfect adjustment
that prevents the sensor from responding to objects in
the background at the sensing site. NOTE: The light state
AUTOSET™ routine is the best choice for both Beam
Make (Proximity) or Beam Break (Retroreflective) sensing
modes and should be considered the default setting.

The Dark State AUTOSET™ Routine

On command, it automatically adjusts sensor to a
dark state set point slightly below 1 (zero) on the Con-
trast Indicator. It can be useful to obtain the longest pos-
sible sensing range when operating in the Proximity
(Beam Make) mode and can only be useful when there
are no objects in the immediate background. Use with
care.

AUTOSET™ POINT

The level to which the sensor sets itself when an AU-
TOSET™ command is implemented. The automatic set
point (Excess Gain) can be optimized to a high or low
contrast sensing task. Therefore, we have built into the
sensor two possible AUTOSET™ points, one for high con-
trast applications and one for low contrast applications.
For general purpose sensing tasks, the high contrast AU-
TOSET™ switch point is the default setting.

2-98

OUTPUT MODE

In the Light “ON” mode the output transistor will
turn “ON” when the signal level is above the mid-scale
switch point on the Contrast Indicator. When operating
in the Proximity (Beam Make mode), the Light “ON”
mode will result in the output transistor turning “ON”’
when the leading edge of the object moves into the sen-
sor’s light beam.

In the Dark “ON” mode the output transistor will
turn “ON” when the signal level is below the mid-scale
switch point on the Contrast Indicator. When operating
in the Beam Break Mode (Opposed mode), the Dark
“ON” mode will result in the output transistor turning
“ON” when the leading edge of the object breaks the
light beam.

ADJUSTABLE SIGNAL CONDITIONING

TIMER OPTIONS
Timer #1

Leading edge “Debounce” timer can be selected to
prevent the output from chattering as the leading edge
of an object enters the sensor’s effective light beam.
NOTE: When in use, this timer will delay an output re-
sponse for the adjustable timed period.

Timer #2

“Blind” or “Inhibit™ timer can be selected to prevent
the output from returning to the non-detection state dur-
ing an input event. This timer function can be used to ig-
nore short duration response to undesired target or
object conditions that can return the output to the non-
detection state prior to the trailing edge clearing the sen-
sor’s light beam, i.e. can be used to ignore a hole in the
middle of an object as it passes through the sensor’s light
beam.

Timer #3

Trailing edge “Debounce” timer can be selected to
prevent the output from chattering as the trailing edge of
an object exits the sensor’s effective light beam. NOTE:
When in use, the output will be delayed from returning
to the non-detection state for the adjustable time period
after the trailing edge of the object has cleared the sen-

sor’s effective light beam.

IMPORTANT:

When both of the Debounce timers are set to the
same time duration, the sensor’s response will be delayed
and will be representative of the actual input duration.

800-237-0946 . ttco.com



How to Specify

1. SELECT SENSOR

DCSIC Infrared F1
DCSRC Red V1, V16
DCSWLC White R1
01, 01G
02

2. SELECT OPTICAL BLOCK

Fiber Optic
Convergent 2 — 4"
Retroreflective

Long Range Proximity
Wide Beam Proximity

Accessories

(4-Pin)
(8-Pin)
(9-Pin DIN)
TJC-2
“T” Junction Splitter Cable,
4-Pin Output
(5-Pin)
(8-Pin)
(9-Pin DIN)
TJC-3
“T” Junction Splitter Cable,
5-Pin Output
DCS8-2M 004-0097
Cable, 8-wire, M12 EYEWARE CD
(Free)

FMB-1 (8.4 mm diam.)
Standard Fiberoptic

. FMB-2 (5.1 mm diam.)
Mounting Bracket

FMB-3 (3.1 mm diam.)
Miniature Glass or Plastic
Fiberoptic Mounting
Brackets

Example: DCS R C F 1

TN

DCS LED Connector Optical
Color Model Block

SMARTEYE® DCS®

4-Wire, M12 (for TJC-2)
BSEC-6

6' (1.8 m) cable with connector
BSEC-15

15' (4.6 m) cable with connector

BSEC-25
25" (7.6 m) cable with connector

5-Wire, M12 (for TIC-3)

GSEC-6
6' (1.8 m) cable with connector

GSEC-15
15' (4.6 m) cable with connector

GSEC-25
25' (7.62 m) cable with connector

Range Guidelines

Convergent/Proximity/Retroreflective
OPTICAL

BLOCKS IR RED WHITE
01, 01G 6 ft. 5.5in. N/A
02 3.5in. 3.5in. 1.5in.
V1, ViG 4in. 4in. 2in.
R1 35 ft. 30 ft. N/A

NOTE: Proximity test utilized a 90% reflective white target. Retrore-
flective tests utilized a 3” diam. round reflector, Model AR-3

Glass Fiberoptics Opposed Mode
F1 6 ft. 55in. N/A

F1 w/lens 20+ ft. 20+ ft. 9 ft.

Glass Fiberoptics Proximity Mode
F1 6 in. 45in. 1.75in.
F1 w/lens 1ft 1ft 1ft

NOTE: Range tests utilized a .125" diam. fiberoptic bundle

2-99
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Specifications

SUPPLY VOLTAGE: INDICATORS:
e 10 to 30 VDC * Red LED output indicator
E@D e Polarity Protected illuminates when the sensor’s
O output transistor is “ON”,
(@) CURRENT REQUIREMENTS: NOTE: If Output LED flashes, a
® e 65 mA (exclusive of load) short circuit condition exists.
w « Yellow ACT™ indicator —
E OUTPUTS: illuminates when contrast
- e (1) NPN and (1) PNP open deviation fails to rise above “8”
o collector output transistors in the light state condition or
< e Sensor outputs can sink or source fails to go below “2” in the dark
> up to 150 miliamps state condition. Indicates
n (current limited) performance approaching The DCS® Sensors are
< All outputs are continuously marginal level. : :
short circuit protected e 10 LED Contrast Indicator — compatlblg with CompUt_
displays scaled readings of ers, PLC’s, imbedded con-
COMMUNICATIONS PORT: sensor’s response to contrasting trollers, or any controlling
e RS-2321/0 light levels (light vs. dark)

- Baud Rate 19.2K device equipped with an

10to NPN WHITE
30 VDC

8-Pin
M12 Connector

(7/64 hex key)

YELLOW

150 MA MAX
NEG BLUE

O

R-IN PINK Mounting Holes

to 0.20" Dia (5.0mm)

RS-232 T-OUT ~RED

\EQ
S\

AMBIENT TEMPERATURES: RS-232 serial port.
LED LIGHT SOURCE: e -40°Cto +70°C
- Options: Infrared = 880nm, (-40° F to +158° F) EYEWARE software and
% Red = 660nm, or ASCIl command set
o) White = Broadband Spectrum RUGGED CONSTRUCTION: ilabl l f
) e Chemical resistant high impact availlable online ( ree)'
c LIGHT IMMUNITY: polycarbonate plastic housing
8 e Responds to sensor’s pulsed  Waterproof rating: NEMA (Patent No. 6,950,778)
o modulated light source 4X, 6, IP-67
= resulting in high immunity * Conforms to heavy industrial
B grade CE requirements Product subject to change without notice.
() Consult Factory for RoHS Compliance.
o
o Connections and Dimensions SMARTEYE® DCS®
o
e
o
- POS _BROWN OPTICAL BLOCKS '
\
) g OAD] 150 MA MAX 6-32 x 1/4" socket ‘ ' o
[ hd. cap screw
2
[=3
o
<
>
=
oo
(@]
(]
Q.
wn

o 3.50" with R1 |
| GND RS-232 ~ GREEN (88.9 mm)
N/C ~ / 3.25" with 01
For Future Use ~ GREY (82.5 mm)
3.00 v;léhzoz F1, V1 (19.1 mm) OPTIONAL MOUNTING
(782 mm) ‘ 075" BRACKET
. I-—-I P/N SEB-1
(50.8 mm) With Hardware
L TrM
.|g £ Hh T £
8 € | _ E 5 1 =) E = g
S|z o S RN Slel 8|« m,
8 s |3 L1 IEE: 0528
@ =NaN - g : |
3 1L 21 ._ X (774
. 50" _|\—0.20 Dia el 7725
8-Pin, M12 . (5.0 mm) 1 A ’77/7,}
1 mm Fine > 6((“(\
Pitch Threads Cs
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Optimized for Label Detection
AUTOSET™ Setup
Low Cost

SD
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Specialty Application Photoelectric Sensors

Opacity Mode Special Purpose Sensor

et

Designed specifically for the
detection of labels

The LABELeEYE® is a photoelectric sensor
designed specifically to sense labels on a roll. Since
the LABEL=EYE is an automatic one-touch sensor
and not the conventional "teach mode" sensor,
set-up is simple. Position the gap between the
labels directly under the sensor's sight guide and
push the AUTOSET™ button. The sensor does the
rest, adjusting itself to the perfect setting. Sensing
labels has never been easier.

Other Possible Uses:

B Double sheet detection

B Envelope contents sensing

B Edge guiding

B Splice detection

B Label counting

B Unwinder, Rewinder

M Die cutter

B Label hot-printing

B Rotary die cutting and converting
|

High speed dispensing

Label Applying System

LABEL-EYE™
and EZ-EYE™

2-102

The Label Applicator Process

The LABEL<EYE is a special purpose gap or
slot sensor optimized to sense adhesive labels
adhering to a roll of backing paper. The web of
labels is directed from a *“roll” across a peeler
plate or around a sharp edge. As the web passes
around the sharp edge of the peeler plate, the
adhesive label dislodges from the backing
material. The function of the LABEL*EYE is to
look through the backing paper to detect the
""gap" between the labels and signal the labeling
machine to stop the dispensing mechanism before
the label is completely dislodged from the backing
material. With the next ""up" label protruding off
the end of the peeler plate, it is now perfectly
positioned to be applied to the next product as it
passes by on a conveyor.

The LABEL<EYE operates on 10 to 30 VDC
and is pulse-modulated to prevent any problems
from ambient light. Although designed for label
detection, the LABELeEYE can be useful in a
variety of applications.

800-237-0946 . ttco.com



Specifications ficeL s

|
SUPPLY VOLTAGE = One push button setup by pushing both buttons RUGGED CONSTRUCTION
e 10 to 30 VDC « Pushing both buttons simultaneously. If Output « Chemical resistant
« Polarity Protected simultaneously inverts LED flashes, a short high thermoplastic PPS
CURRENT REQUIREMENTS output circuit condition exists. housing )
- 45 mA (exclusive HYSTERESIS AMBIENT TEMPERATURE . \I{IV;\"AG';PL{OOE Tg’gg‘gs:
of load) - Minimal hysteresis « —40°C to 70°C (-40°F to an
: 158°F) « Conforms to heavy
OUTPUT TRANSISTORS promotes the detection ) —
. industry grade CE and
= (1) NPN and (1) PNP between the backing UL requirements >
output transistors material and the label de- %
« Sensor outputs can sink pending on the settings . —
or source up to 150 LIGHT IMMUNITY 4-\Wire Nano Cable, M8 0
mMA (current limit) - Responds to sensor’s g
- All outputs are pulsed modulated light GEC-6 _ m
continuously short source, resulting in high 6' (1.8 m) cable with connector ®
circuit protected immunity to most GEC-15
RESPONSE TIME ambient light e 6 ble with
- Light state response = INDICATORS 15' (4.6 m) cable with connector
100km|croseconds _ « Green LED flashes when GEC-25
- ?g‘g slate response = AUTOSET™ routine is 25' (7.6 m) cable with connector
microseconds activated and stays
LED LIGHT SOURCE illuminated when RGEC-6
« High intensity red LED AUTOSET™ is completed . .
« Pulse modulated « Red LED illuninates when 6' (1.8 m) cable / right angle conn.
PUSH BUTTON CONTROL sensor’s output transistors RGEC-15
- Automatic setup are “ON”. NOTE: The 15' (4.6 m) cable / right angle
routines based on web status of the output conn.
opacity transistors can be inverted
How To Specify: GEX-9
L] H m
9' (2.7 m) extension cable S
Example: g
LER - Red LED, 4 conductor cable NOTE: Red flashing LED — Short circuit condition exists )
LERC — Red LED, 4 pin Nano connector, M8 Green flashing LED — No contrast through web '<:
Connections and Dimensions LABEL-EYE® S
0.709" Product subject to change without notice. 8
& 0.167" (18.00 mm) 2.116" Consult Factory for RoHS Compliance. ~+
(2 Places) (53.76 mm) (@)
NN B )
a I ‘ SF o
\ ® 3 BROWN  POS
S >
0.100" N Cable (M8) WHITE NPN 8
0.709" 5 EA M) ano Cable INK
(18.00 mm) | 0.465" (2.54 mm) (SINK) 070 3
1071 {1180 mm) 150 MAMAX 30 VDC o)
(27.21 mm) BLACK__PNP Q
(SOURCE) 575] =,
BLUE NEG Lore (@)
= w
5 Z , RED POS o)
6 FT. Cable 8
(182.9 cm) WHITE NPN (@)
Front Back 6-32 x 1/4" Deep (SINK) 1070 pp.
2.520" Mounting Holes 150 MA MAX 30 VDC
(64.00 mm) f GREEN_ PNP
7 0630 (SOURCE)
16.00 mm " [LoAD]
&L % ) (92.47 mm) 0.984 BLACK _ NEG T
‘ (25.00 mm)
@]
0.472" g ) *
(1200 ’ : ! CE Mhus
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SPECIALTY APPLICATION PHOTOELECTRIC SENSORS




High-Intensity Sensors

The Model HSLS-12 Super High Intensity Light Source
has been added to the SLS Series product line. The Light
Source emits 10 times the optical power, enabling it to eas-
ily penetrate cardboard or plastic containers. Applications
include verification of container contents, proper fill levels H I G H I NTENS ITY
or overlap splice detection of dense materials.

SMARTEYE® Light Sources and Receivers have been Su per H Ig h |ntenSity

designed to perform Beam Break or thru-beam sensing

tasks where the material or container is dense, the lens Light Source provides
is subject to contamination buildup, or for long range 10X the Optlcal

sensing in harsh environments. A complete system in-
cludes a Dual LED High-Intensity Light Source and a Power!
Complementary Receiver.

ALISNILNI HOIH o3 ATJLEVINS

Features

B Unique CONTRAST INDICATOR™
allows easy set-up for optimum
performance and displays actual
performance during operation

B Dual LED high-intensity design

B Pulse modulated for high
immunity to ambient light

B Complementary NPN or PNP
output transistors

B 800 microseconds — Beam Make Sees through many packages
or Beam Break

Fiberoptic Light Guides

Flexible Fiberoptic Light Guides are available in sizes small enough
to fit into your toughest job sensing sites, with models for inaccessi-
ble places, detection of extremely small parts, high temperature ap-
plications, corrosive environments, or high vibration locations, as well
as straight light guides for opposed mode (Beam Make) and bifurcated
light guides for proximity sensing.
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Typical Applications

Detection of fill levels in
containers

Detection of container
contents

Detection
of an object’s precise location

2-105
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Specialty Application Photoelectric Sensors

Model Selection & Specifications

HIGH INTENSITY

Receiver Specifications

SUPPLY VOLTAGE
e 12to 24 VDC
* Polarity protected
CURRENT REQUIREMENTS
* 50 mA (exclusive of load)
OUTPUTS
* Complementary NPN or PNP output transistors
sink/source up to 100 mA
RESPONSE TIME
= 800 microseconds — Beam Make or Beam Break
HYSTERESIS
* 400 millivolts - maximum sensitivity and resolution
LIGHT IMMUNITY
e Extremely high immunity to ambient light — sensor
responds to pulse modulated light only
LED INDICATOR
* When the light level reaching the photodetector
exceeds “5” on the Contrast Indicator, the output
switch, and the output LED indicator illuminates
CONTRAST INDICATOR
« Displays the receiver’s full and complete response
to contrasting light levels (lightest state vs. darkest
state) on the LED bar graph
AMBIENT TEMPERATURE/RH
e -40°C to 70°C (-40°F to 158°F)
* 95% relative humidity
RUGGED CONSTRUCTION
* High-impact plastic case is dirt and moisture sealed
* Epoxy encapsulated for mechanical stability

High Power Light Source
Specifications

SUPPLY VOLTAGE
e 12 to 24 VDC
* Polarity protected
CURRENT REQUIREMENTS
« Dual LED light source 65 mA
e HSLS-12 light source 70 mA
LED LIGHT SOURCE
* Infrared = 880 nm wavelength
* Model SLS, 2 LED’s; Model HSLS-12, 10 LED’s
AMBIENT TEMPERATURE/RH
e -40°C to 70°C (-40°F to 158°F)
* 95% relative humidity
RUGGED CONSTRUCTION
» High-impact plastic case is dirt and moisture sealed
* Epoxy encapsulated for mechanical stability

CONTAINER CONTENTS DETECTION

Dual LED Light Source Model SLS-1 and Dual Detector
Receiver Model SR-1.

This basic system is used without optical blocks. It was
designed for closeup thru-beam sensing through dense
containers and materials. Applications include detecting
the presence or absence of contents in plastic containers
or cardboard boxes, detecting overlap splices in dense ma-
terials, etc.

LONG RANGE HARSH

ENVIRONMENT PENETRATION

Dual LED Light Source Model SLS-2R1 and Dual
Detector Receiver Model SR-2R1.

Type R1 Optical Block which allows the light source and
receiver to be placed as far apart as 100". This system is
capable of penetrating severe contamination buildup on
the lenses. Applications include detecting opaque objects
under the most adverse conditions found in the lumber,
paper, and steel industries.

2-106 800-237-0946 - ttco.com



Model Selection, Specifications & Accessories
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FIBEROPTIC BEAM BREAK DETECTION

Dual LED Light Source Model SLS-2F1 and Dual Detector Receiver Model SR-2F1.

Type F1 allows the use of our fiberoptic light guides. Utilizing a bifurcated light guide, the light energy available from
the two LED light sources is used to create a very high intensity light beam. The Dual Detector receiver can be used with
one bifurcated light guide and one or two straight light guides.

Accessories
Model # Description
F1 Fiberoptic Optical Block
R1 Thru-Beam Optical Block
H I G H I NTEN S I TY DCB-1 Light Source Mounting Bracket
SEB-1 Receiver Mounting Bracket; S.S.
CA-1 Conduit Adapter
FSR-1 Flexible Strain Relief

H OW to S peCify UAC-15 Threaded Long Range Lens

Light sources and receivers are not furnished in pairs and they must be ordered separately.

Receiver PNP
Model #

Receiver NPN
Model #

Light Source

Model # Applications

Guidelines

Range ‘

High Intensity Light Sources
Short range, high power opacity
SLS-1 SR-1 PSR-1 Up to 12 in. sensing. Use in shortest range possible
for maximum penetration.

$J10SU3S 911193|8010Yyd uonedljddy Ayjeroads

SLS-2R1 SR-2R1 PSR-2R1 Up to 100 ft. Long range, Beam Break object sensing.
SLS-2F1 SR-2F1 PSR-2F1 Up to 3 ft. Short range fiberoptic Beam Break sensing.
(with fiberoptic light guide) without lens
Long range fiberoptic Beam Break sensing.
Up to18 ft. g rang P 9

Using 2 UAC-15 lenses.
with lenses

Super High Intensity Light Sources
10X Optical power. Verification of con-
HSLS-12 SR-1 PSR-1 35 ft. tainer contents, proper fill levels, or overlap
splice detection of dense materials.
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= High Intensity Light Source/Receiver Models
I
O] RED 6 ft., 4-wi "
T Positive 12 to 24 VDC ﬁfgze'geglgzb'e Eésjzc;pgcr:v?fket ce s
@ (182.2cm) (7/64 hex key)
@ BLACK
E Negative
SHIELD J
E Ground
< ‘
:
) ‘
2.625" with optical block R1
(66.7mm)
0.375"_ 2.125" wiF1 |
(9-5mm) .‘ (54.0mm) |
N
=
. |E
| o |
| "8 |
||

@ AN &
>> A
C 1.625" OPTIONAL MOUNTING BRACKET
(41.3mm)

MODEL DCB-1 WITH HARDWARE
REAR VIEW LEFT SIDE VIEW OPTIONAL FRONT VIEWS

Dual Detector Receivers

RED

Positive 12 to 24 VDC ™\
WHITE

Dark "On"

GREEN

Light "On"

BLACK

Negative

SHIELD /
Ground

6-32 x 1/4" socket
hd. cap screw.
(7/64 hex key)

6 ft., 4 Wire Shielded Cable
(182.9 cm.)
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3.50" with R1
(88.9 mm)
3.00" w/02, F1
[
(50.8 mm) (9.1 mm)
1 - g
Sle |© ¢ 5|E
NG o0 R 2
o} : g
o m]
1/2" - 14 2.50" 0.20 Dia
NPT Threads (63.5 mm) (6.0 mm)
REARVIEW LEFT SIDE VIEW FRONT VIEW OPTIONAL MOUNTING BRACKET
P/N SEB-1 WITH HARDWARE
2'108 800'237-0946 o ttCO com Product subject to change without notice.

Consult Factory for RoHS Compliance.
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High Resolution Registration Mark Sensor
4 LED Color Option
50 Microsecond Response Time

S10SUaS 911199]3010Ud MJe|\ uonensibay

POLoRY
SMARTEYE"

sy
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Registration Mark Photoelectric Sensors

High Resolution Registration Mark Sensors

SMARTEYE® COLORMARK™ II
Features:

B Built-in Connectors

Waterproof Housings

Clutch Knob Adjustment (Offset/EDR)
Unique 10 LED Contrast Indicator

Addition of EDR® “Enhanced Dynamic
Range”- eliminates hot spot glare effects.
Works on the shiniest materials, including
foils.

B Optional Pulse Stretcher guarantees a
minimum of 10 milliseconds output —
ample time for visual LED verification and
for the control to respond.

B Choice of light source — green, red, blue,
or white.

TRI-TRONICS SMARTEYE® COLORMARK™ I
Registration Mark Sensors now combine unique color
perception ability with very high speed response. Many
important features have been incorporated into the de-
sign to meet the increasing demand for precision regis-
tration control on today’s higher speed packaging
machinery.

The specific task of a photoelectric registration mark
detector is to respond to printed registration marks on
packaging material as they pass through the sensor's
light beam. The output of the sensor must switch when
the mark arrives precisely in position for the control func-
tion to occur. The resolution of the exact location of each
passing registration mark is keynote to ensure that the
initiation of the electromechanical response triggered by
the sensor is in synchronization with the arrival of the
mark.

The high speed (50 microseconds) response time of
the SMARTEYE® COLORMARK™ || helps to ensure

2-110

that the point of detection of the sensed mark will not
shift as the velocity of the moving web varies from slow
startup to maximum velocity.

COLOR REGISTRATION MARK SENSING

Color perception is a must for detecting registration
marks printed in a wide variety of colors. Imagine
viewing a printed red mark on white paper stock. Now,
imagine placing a red transparent filter in front of your
eye while trying to view that same red mark. The red
mark now becomes difficult, if not impossible, to see. If
the sensor was equipped with a red LED, it would have
the same problem. Now, imagine viewing that same red
mark through a green filter. The white background now
appears bright green, but the red mark appears black or
very dark. That’s the contrast we are looking for. Equip-
ping the sensor with a green LED light source provides
the same advantages as the green filter did for your eye.
Now, the red mark provides more than adequate re-
sponse to the contrasting light reflecting off the white
background. The SMARTEYE® COLORMARK ™ || rec-
ommended for detecting the greatest variety of color of
marks is equipped with a unique combination of white
LED light source and photodetector. In addition, there are
SMARTEYE® COLORMARK ™ |[| sensors equipped with
red, green or blue LED light sources that are useful in
other applications when the preferred white light source
fails to perform; i.e., a blue LED light source is recom-
mended to detect pale yellow marks on a white back-
ground. Consult selection guidelines to help in specifying
the correct SMARTEYE® COLORMARK ™ |l to fit your
sensing requirements.

800-237-0946 . ttco.com



Setup Guide Registration Mark Sensing Using Fiberoptic Light Guides

TRI-TRONICS CMS Series Sensors are easier to set up than conventional color sensors because of their
unique built-in Contrast Indicator™. Examples of setup instructions for various materials are shown below.

Opaque Material (Non-Foil)

1. Position fiberoptic light guide to view material looking
straight down. (See Fig.1)
2. Place background in view of fiberoptic light guide.
3. Adjust “offset” as follows...
A — For dark mark on light background, adjust for a T M ial
reading of “10”” on the Contrast Indicator with the ransparent ateria
background in view. 1. Position fiberoptic light guide to view material looking
B — For light mark on dark background, adjust for a straight down.
reading of “1” on the Contrast Indicator with the 2. Place background (transparent area) in view of fiberoptic
background in view. light guide.
indicator off. dicator.
5. Move mark into view. Note the new contrast reading. If this 4. set light/dark switch in the position that turns the mark in-
reading has deviated from the initial reading by 4 to 5 bars dicator off.
or more, enough contrast exists for proper detection. 5. Move the mark into view. Note the new contrast reading. If Py,
this reading has decreased or deviated from the initial read- 8
FOIl I\/Iaterlal ing by 6to 8 _bars or more, enough contrast exists for >
proper detection. my
1. Position fiberoptic light guide as follows: Q
. . e ~+
A —For a black or dark mark on shiny foil, position light : : . —
guide to view material looking straight down.(See Fig. 1) Hints and Ti PS: g
B — For white or light mark on shiny foil, position light guide 1. False tripping or erratic operation is usually caused by ex- Z
to view material looking on a 45° angle. (See Fig. 2) cessive web flutter, wrinkles or variations in material back D
2. Place mark in view of fiberoptic light guide. ground color or _marks. Mlpor adjus._tments of the “offset” =t
R ” . can help to eliminate erratic operation. ~
3. Adjust “offset” as follows:  th ] ; ol i | o
A — For black or dark mark on shiny foil, adjust for a 2. t € surface of opaque (non- o ).mate“?‘ S extremely . >
) an S shiny, consider placing fiberoptic light guide into the 45 o)
reading of ““1”” when the black mark in view. o : iy .
. . . . . angle position. (See Fig. 2). The position that results in the 8‘
B - For Wh"t‘e or light mark on shiny foil, adjust for a maximum contrast deviation as displayed on the Contrast In- @
read.lng of “10 .Whe.n the Wh't.e. mark is in view. o dicator will give the most reliable performance. o
4. Set light/dark switch in the p.OS.ItIOIFI that turns the mark indi- 3 A metal guide plate for the material to flow across provides 2_
cator “ON” when the mark is in view. several necessary advantages: =)
5. Move mark out of view. With the background in view, note A — Helps to iron out wrinkles. o
the new contrast reading. If this reading has deviated from B - Helps to eliminate web flutter. %
the initial reading by 4 to 5 bars or more, enough contrast C - Provides shiny background when sensing marks on S
exists for proper detection. transparent material. 8
=
wn

Fig. 1 Straight Position

Fig. 2 45° Angle Position

Material Material
Background Background
& Metal & / Metal
1/4" Guide 1/4" Guide
—ﬁi / Plate —ﬁi Plate
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Selection Guidelines
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Fiberoptic Models Lensed “V” Axis Models

S\ Preferred Mode: Fiberoptic Reflective (Proximity)

Based upon the characteristics of the web material, the printed mark and the sensing
site conditions, the following guidelines will help to select the proper SMARTEYE®
COLORMARK™ || to fit your sensing needs.

Sensor: Model CMSWL-1BF1 (with Pulse Stretcher) or Model CMSWL-2BF1 (w/o Pulse Stretcher).
White Light Source.

Cable: Shielded cable w/connector. Right angle or straight mating connectors available.
Fiberoptic Light Guide: Model BF-A-36T (straight) or Model BF-A-36RT (right angle) as shown
above. See Fiberoptic Light Guides section for availability in a wide variety of bundle sizes and
shapes.

Sensing Range: From 1/4 to 3/8 in. Optional lenses can be used to extend sensing ranges.
Accessories: Mounting Bracket: Model SEB-1

Alternate Mode (A): Convergent Beam “V” Axis

Optional choice to detect printed registration marks on opaque or translucent
packaging materials.

Sensor: Model CMSWL-1BV1G (with Pulse Stretcher) or Model CMSWL-2BV1G (w/o Pulse
Stretcher). White light source.

Cable: Shielded cable w/connector. Right angle or straight mating connector available.
Sensing Range: 1 in.

Accessories: Mounting Bracket: Model SEB-1

Registration Mark Photoelectric Sensors

~

Alternate Mode (B): Fiberoptic Thru-Beam

Good choice to detect printed registration marks on transparent packaging material.

Sensor: Model CMSWL-1BF1 (with Pulse Stretcher) or Model CMSWL-2BF1 (w/o Pulse
Stretcher). White light source.

Cable: Shielded cable w/connector. Right angle or straight mating connectors available.
Fiberoptic Light Guide: Model (2) F-A-36T (straight) or Model (2) F-A-36RT (right angle).

See Fiberoptic Light Guides section for availability in a wide variety of bundle sizes and shapes.
Sensing Range: Recommended 2 to 3 in.

Accessories: Mounting Bracket: Model SEB-1

2-112 800-237-0946 - ttco.com



HOW to SpeCIfy Example: C M S - l B F l

. Select Sensor Model based on light source required
CMS = Green
CMSR = Red COLORMARK Il 10ms Pulse Optical
CMSB = Blue Green Stretcher Block

CMSWL = White
2. Select Pulse Stretcher
-1B = 10ms Pulse Stretcher
-2B = No Pulse Stretcher
3. Select Optical Block based on mode of operation required
F1= Fiberoptic
Range — 1/4" to 3/8" in Proximity Mode
1/2" to 3" in Opposed Mode
VIG = 1" V-Axis Glass Lens
Range - 1"

Clutch Knob Adjustment
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Accessories
Micro Cable Selection Guide, 4-wire, M12

Yellow Shielded Cable Assemblies

SEC-6
6' (1.8 m) cable with connector

SEC-15
15' (4.6 m) cable with connector

SEC-25
25' (7.62 m) cable with connector

RSEC-6
6' (1.8 m) cable / right angle conn.

RSEC-15
15' (4.6 m) cable / right angle conn.

RSEC-25
25' (7.62 m) cable / right angle conn.

Black Shielded Cable Assemblies
(Lightweight)

S10SUSS 914109]9010Ud MJe|N uoielsibay

BSEC-6 FMB-1 (8.4 mm diam.)
6' (1.8 m) cable with connector Standard Fiberoptic
BSEC-15 Mounting Bracket
15' (4.6 m) cable with connector
BSEC-25
25' (7.62 m) cable with connector
BRSEC-6
6' (1.8 m) cable / right angle conn.
BRSEC-15
15' (4.6 m) cable / right angle conn.
BRSEC-25
25' (7.62 m) cable / right angle conn.
SEB-1 FMB-2 (5.1 mm diam.)
Stainless “L” Bracket FMB-3 (3.1 mm diam.)
?())(-_151 E . bl Miniature Glass or Plastic
(3.1 m) Extension cable Fiberoptic Mounting
BX-25 Brackets

25' (7.62 m) Extension cable

(Mark Samples)
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Registration Mark Photoelectric Sensors

Specifications

SUPPLY VOLTAGE
* 12 T0 24 VDC
e Polarity Protected
CURRENT REQUIREMENTS
* 85 mA (exclusive of load)
OUTPUT TRANSISTOR
e (1) NPN and (1) PNP output
transistor
e NPN: Sink up to 150 mA
e PNP: Source up to 150 mA
 Momentary short circuit protected
e Output transistors turn “ON”” when
mark is in view
e Anti-pulsing on power-up
RESPONSE TIME
e Minimum duration of input event:
 Light state response:
50 microseconds
» Dark state response:
140 microseconds
» Leading edge variation: less than
20 microseconds
HYSTERESIS
» Less than 400 millivolts for maximum
sensitivity and resolution
LED LIGHT SOURCE
e Choice of color:
A. White - Broadband Spectrum
(CMSWL)
B. Green - 550 nm (CMS)
C. Blue - 480 nm (CMSB)
D. Red - 660 nm (CMSR)

Connections and Dimensions

£,
SMARTEYE®

LIGHT IMMUNITY

* Pulse modulated to provide
extremely high immunity to
ambient light

PULSE STRETCHER TIMER (Optional)

* Provides minimum of 10 milliseconds

output duration
OFFSET/EDR® CLUTCH KNOB
ADJUSTMENT

= Sets initial level on Contrast Indicator
in relation to mid-scale switch point
of 5 — functions as sensitivity
adjustment

« Controls Enhanced Dynamic Range
circuit (EDR®) which functions
to avoid glare effect

LIGHT/DARK SWITCH

« Dark position for dark mark;

Light position for light mark
INDICATORS

* OUTPUT INDICATOR - Red LED
illuminates when output transistors
are “ON”

* EDR INDICATOR - Intensity of Green
LED provides indication of where in
the dynamic operating range the
offset / EDR adjustment has been set
FULLY LIT: Operating near saturation
OFF: Operating near maximum
sensing range

e CONTRAST INDICATOR - Displays
returned contrasting light
levels (background vs. mark)
AMBIENT TEMPERATURE
e -40°C to 70°C (-40°F to 158°F)
RUGGED CONSTRUCTION
» Chemical resistant, high impact
polycarbonate housing
» Waterproof, ratings: NEMA 4X, 6P
and IP67
» Epoxy encapsulated for mechanical
strength

Product subject to change without notice.
Consult Factory for RoHS Compliance.

SMARTEYE® COLORMARK™ I

Connection Options:

POS BROWN \ 4-Pin, M12 Connectors
For Use With Cables
NPN WHITE 6-32 x 1/4" socket
hd. cap screw
(SINK) Q (7/64 hex key)
1270 <
24 VDC 150 MA MAX g
le QR OPTICAL BLOCKS
PNP BLACK ‘j% ;! 0
(SOURCE) 0
-LOAD
NEG BLUE % Mounting Holes ©
0.20" Dia (5.0 mm) 0
V1
V1G
F1
’é 3.00" with F1, V1G
N 19.1 mm
0.18" T () o7
~ |~ 7.0mm) <3| 508 mm)
E T = o, . b
o | € € [na 1 | ® .
© = £ I = e € (!) €
] S8 HES BlEY [ E L9 |glE
El Bl [ Pde Sl=te i [ ol b |83
ab | 3 : © N
~ 2 - -~
QD e - _-;H im 4%
M12 1 mm Fine 2.50" 0.20 Dia
OPTIONAL MOUNTING BRACKET Pitch Threads (63.5 mm) (5.0 mm)
P/N SEB-1 WITH HARDWARE
ce Mus

2-114 800-237-0946 - ttco.com
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High-Resolution Registration Mark Sensor

MARK-EYE"PRO
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B See any color mark on any
background

B High immunity to all ambient light,
including strobes

B 5 LED Contrast Indicator
B “One-touch” AUTOSET™

The MARK<EYE® PRO registration mark sensor

push-button setup was designed to detect printed registration marks on
B Remote AUTOSET™ option a continuous web. Optimized for high-speed color
detection, seeing registration marks on form-fill-seal

B Lens and fiberoptic light guide machinery has never been easier.

The MARK<EYE® PRO sensor was designed to de-
liver high-resolution performance by utilizing the
broadband characteristics of a white light LED for de-
tecting the greatest variety of color combinations on
any color background. The “one-touch” AUTOSET™
routine can be accomplished by pushing the appropri-
ate button on the sensor or from a remote push-but-
ton switch.

The MARK<EYE® PRO sensor was designed for
both the apertured V-axis (V4A) lens or fiberoptic light
guides. We recommend using glass fiberoptic light
guides for detecting low contrast registration marks.
Our NEW miniature glass fiberoptic light guides are ex-
cellent when you need a tight bend radius or for those
hard-to-get-to locations.

Plastic light guides can also be used with this new
sensor. A variety of fiberoptic accessory lenses can be
used to enhance sensing performance.

Setup could not be easier with the “One-Touch
AUTOSET™. Simply put the background in view and
press the black button if the background is darker than
the registration mark or press the white button if the
background is lighter than the registration mark.

options

Registration Mark Photoelectric Sensors
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MARK-EYE"PRO

High immun

AGS™ AUTOMATIC GAIN SELECT
This unique feature provides auto-
matic digital selection of amplifier
gain based upon your sensing require-
ments.

AUTOSET™ ADJUSTMENT

The AUTOSET™ adjustment routine
only requires the push of one button,
one time! Even in a dynamic operating
condition, with ongoing input events,
all you have to do is push the button
for a perfect setting.

EDR®

Another unique feature is the digi-
tally-controlled EDR (Enhanced Dy-
namic Range) circuit. It prevents dark
state saturation and expands the op-
erating range without reducing ampli-
fier gain.

Dual Function Bar Graph

REMOTE AUTOSET™

To remotely AUTOSET™ the sensor,
apply a momentary contact closure
from the AUTOSET™ input wire to neg-
ative as shown in the wiring diagram.
A remote AUTOSET™ command will
duplicate the last manual AUTOSET™.

5 LED DUAL FUNCTION INDICATOR
Contrast Indicator™ — Provides “at-a-
glance” performance data.
Status Indicator — Displays status of
selectable features:
Lock — When this feature is enabled
the sensor becomes tamperproof.
Note: The remote AUTOSET™ is not
affected by the lock.
Output Invert — Allows the sensor to
be programmed for the output tran-
sistors to be “ON” or “OFF” when the
registration mark comes into view.

Primary function: Contrast Indicator

ity to all ambient light,

including strobes

Timer - When the “OFF” delay pulse
stretcher is enabled, the output du-
ration is extended by 10, 25, or 50
milliseconds (not additive). Enabling
the Timer allows ample time for the
controller to respond. The time du-
rations of the gap between marks
must be less than the selected delay.

HIGH SPEED
175 microsecond response when de-
tecting light or dark marks.

CONNECTIONS
Built-in 12 mm connector or 6' cable.

MOUNTING OPTIONS
Built-in DIN rail “Snap-On” design,
through hole, or bracket mount.

Secondary function: Status Indicator of 5
selectable options

5 Selectable Options

Interchangeable Optical Blocks

#5 LOCK - for tamperproof operation
#4 Output Invert

#3 10 ms pulse stretcher/“OFF” delay
#2 25 ms pulse stretcher/“OFF” delay
#1 50 ms pulse stretcher/“OFF” delay

Option Status Mode Select

Choice of 3 interchangeable optical blocks
1. F4 (Glass fiberoptic light guides)

2. F6 (Plastic fiberoptic light guides)

3. VA4A (Apertured V-Axis Convergent lens)

Optional Timer

10, 25, or 50 millisecond pulse
stretcher/*“OFF” delay

White Push-button - 3 functions

Push both buttons for 3 seconds to switch
bargraph display to status indicator of
selectable options

Option Status Mode Indicator

Illuminates when in program mode

Output Status Indicator

1. Manual “UP” adjustment

2. AUTOSET™ on “light” background

3. Toggle selected option to opposite
state and return to normal operation

Black Push-button - 3 functions

When illuminated, Option Status
Indicator is enabled

Lock Status Indicator

Illuminates when sensor controls are locked

1. Manual “DOWN” adjustment

2. AUTOSET™ on “dark” background

3. When in Option Status Mode, tap to
desired function to be altered.

2-117
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Setup Guide Registration Mark Sensing Using Fiberoptic Light Guides

TRI-TRONICS MARKeEYE® PRO Series Sensors are easier to set up than conventional color mark sensors because of
their unique built-in Contrast Indicator™. Examples of setup instructions for various materials are shown below.

Opaque Material (Non-Foil) Transparent Material

- Position the fiberoptic light guide to view material looking 1. position fiberoptic light guide to view material looking
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Registration Mark Photoelectric Sensors

straight down. (See Fig.1)
2. Place background in view of fiberoptic light guide.
3. Adjust “offset” as follows...

A. For dark mark on light background, adjust for a reading of
“5”” on the Contrast Indicator with the background in view.

B. For light mark on dark background, adjust for a reading of
““1”” on the Contrast Indicator with the background in view.

4. Set light/dark switch in the position that turns the “mark”
indicator off.

5. Move mark into view. Note the new contrast reading. If this
reading has deviated from the initial reading by 2 to 3 bars or
more, enough contrast exists for proper detection.

Foil Material

1. Position fiberoptic light guide as follows:

A. For a black or dark mark on shiny foil, position light guide
to view material looking straight down. (See Fig. 1)

B. For white or light mark on shiny foil, position light guide
to view material looking on a 20° — 30° angle. (See Fig. 2)

2. Place mark in view of fiberoptic light guide.

3. Adjust “offset” as follows:

A. For black or dark mark on shiny foil, adjust for a reading
of ““1” when the black mark in view.

B. For white or light mark on shiny foil, adjust for a reading
of “5” when the white mark is in view.

4. Set light/dark switch in the desired output state.

5. Move mark out of view. With the background in view, note
the new contrast reading. If this reading has deviated from
the initial reading by 4 to 5 bars or more, enough contrast ex-
ists for proper detection.

Fig. 1 Straight Position

I

straight down without the mark in view.

3. Adjust “offset” for a reading of 5 on the Contrast Indicator.

. Set light/dark switch in the desired position.

5. Move the mark into view. Note the new contrast reading.

If this reading has decreased or deviated from the initial
reading by 4 to 5 bars or more, enough contrast exists for
proper detection.

Hints and Tips:

1. False tripping or erratic operation is usually caused by exces-

sive web flutter, wrinkles, or variations in material background
color or marks. Minor adjustments of the manual Up/Down
adjustment can help to eliminate erratic operation.

2. If the surface of opaque (non-foil) material is extremely shiny,

consider placing fiberoptic light guide in a slightly angled po-
sition. The position that results in the maximum contrast de-
viation as displayed on the Contrast Indicator will give the
most reliable performance.

3. A metal guide plate for the material to flow across provides

several necessary advantages:

A. Helps to iron out wrinkles.

B. Helps to eliminate web flutter.

C. Provides shiny background when sensing marks on
transparent material.

~

Fig. 2 20-30° Angle Position

20-30°
Material Material
Background Background
& Metal Metal
1/4" Guide 1/4" Guide
—ﬁi / Plate —ﬁi / Plate
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White Light Source

(Broadband Color Spectrum)

The “White Light™ LED light source built into the MARK<EYE® PRO promotes easy detection of the largest variety of
color marks printed on the largest variety of colored web materials. By combining a White LED light source, our Con-
trast Indicator and the “One-Push”” AUTOSET™ setup, you have a winning combination of high performance with an
easy to use sensor:

« The best choice for detecting printed registration marks on packaging materials
e The best choice for detecting pale yellow marks on white backgrounds

How to Specify
Model Description
MEPWL White LED, 5-conductor, 6' (1.8 m) cable attached MARK‘EYE@PRO

MEPWLC White LED, 5-pin micro connector (M12)
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1. Sensor model: MEP
2. White light source: WL

Example:
3. Select Connector
Blank = 6' Cable, C = Connector M E P W I— C F 4
4. Select Optical Block based on sensing mode: / \
F4 - Glass Fibers 0.25" (6.4 mm) to 0.50" (12.7 mm) range MARK-EYE®  White Connector Fiberoptic
PRO LED Option Optical Block

V4A - Apertured V-Axis 0.75" (19.1 mm) to 1.0
(25.4 mm) range

F6 — Plastic Fibers 0.25" (6.4 mm) range

Hardware & Accessories

e Micro Cable Selection Guide, 5-wire, M12

S10SUSS 914109]9010Ud MJe|N uoielsibay

GSEC-6
6' (1.8 m) Shielded cable
GSEC-15
15' (4.6 m) Shielded cable
GSEC-25
25' (7.62 m) Shielded cabl .
(7.62 m) Shielded cable FMB-1 (8.4 mm diam.)  SEB-3
Standard Fiberoptic Stainless “L”” Bracket
GSEC-2MU Mounting Bracket
6.5' (2.0 m) Low-cost, unshielded
GSEC-5MU
16.4" (5.0 m) Low-cost, unshielded
GRSEC-6
6' (1.8 m) Right angle shielded cable
GRSEC-15
. : . FMB-2 (5.1 mm diam.) LK-4
15" (4.6 m) Right angle shielded cable FMB-3 (3.1 mm diam.) Lens Kit
GRSEC-25 Miniature Glass or Plastic  (See Optical Blocks
25' (7.62 m) Right angle shielded cable Fiberoptic Mounting Accessories for contents)
Brackets

GX-25
25" (7.62 m) extension cable

(Mark Samples)




o
x
a
®

Ll
>
L
[]

X
o
<
p=

Registration Mark Photoelectric Sensors

Specifications

SUPPLY VOLTAGE
- 10 to 30 VDC
« Polarity Protected
CURRENT REQUIREMENTS
e 45 mA (exclusive of load)
OUTPUT TRANSISTORS
= (1) NPN and (1) PNP output
transistor
= Outputs sink or source up to 150
mA (current limit)
- All outputs are continuously short
circuit protected
REMOTE AUTOSET™ INPUT
- Opto-isolated momentary sinking
input (10 mA)
RESPONSE TIME
- Light state response:
175 microseconds
- Dark state response:
175 microseconds
LED LIGHT SOURCE
- White LED provides detection of
registration marks of the widest
variations of contrasting colors
PUSH BUTTON CONTROL
e AUTOSET™
« Manual Adjustments
« Set status of 5 options: 5) Lock, 4)

Output Invert, and Pulse Stretchers

3) 10ms, 2) 25ms, and 1) 50ms

HYSTERESIS

« Set for high resolution; less than
one bar on the contrast indicator

LIGHT IMMUNITY
« Responds to sensor’s pulsed modulat-

ed light source, resulting in high
immunity to most ambient light and
strobes, including indirect sunlight

DIAGNOSTIC INDICATORS

« 5-LED Bar graph functions in one of
two modes:
1. Contrast Indicator displays
scaled reading ofsensor’sresponse
to contrasting light levels
(light to dark)
2.Status Indicator displays status of
5 selectable options
« Red LED output indicator llluminates
when the sensor’s output transistors
are “ON” NOTE: If Output LED
flashes, a short circuit condition
exists
= Amber LED llluminates when in the
options select mode
« Yellow LED llluminates when Lock
feature is activated

AMBIENT TEMPERATURE

e —40°C to 70°C (-40°F to 158°F)

Connections and Dimensions

NPN (SINK) —
REMOTE SET —

POSITIVE

NEGATIVE —

POS RED

o WHITE
(SINK)  WHITE*

10TO
30 vDC

° BLACK*
BLACK
BLUE*
DRAIN WIRE

(SOURCE)
NEG

— PNP (SOURCE)

0.64" MOUNTING OPTIONS

(16.3 mm)

P/N SEB-3
Optional Mounting
Bracket With Hardware

Direct mount to panel or bulkhead

f I Din Rail
£ P Bracket (see below)
© g D
~© @%D o
"2 O] o
‘ © \\69

MARK-EYE"PRO

RUGGED CONSTRUCTION
e Chemical resistant high impact poly
carbonate housing
= Industry Ratings: NEMA 4X, 6P, IP67

Product subject to change without notice.
Consult Factory for RoHS Compliance.

MARKeEYE® PRO

Slot 2 Places
0.188" X 0.349"
(4.8 mm X 8.9 mm)

?REMOTE BLUE
AUTOSET™ INPUT  GRAY*

*SENSORS WITH CONNECTORS

2-120

"C" Models Have
Standard 5 Pin,
M12 Connector

3.29" With F6

(83.5 mm)
3.14" With V4A & F4

(79.7 mm)

N\

MARKEYE-PRO ‘é

!

Model MEPWLX

@ TRIFTRONICS ©

0.95"
(24.1 mm)

2.715"

—— 00.125"

~— (69.0 mm) — |

3.105

(78.9 mm)

800-237-0946 . ttco.com

0.55"
(14.0 mm)

CE Mus



REGISTRATION MARK SENSORS
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Registration Mark Photoelectric Sensors

Opacity Mode Registration Mark Gap Sensor

White LED Light Source

B Color mark registration detection
on transparent and translucent
material, including many metallized
films and paper

B Single, one push-button setup
B Includes remote AUTOSET™

B Selectable 15 ms Pulse Stretcher

The MarkeEye® is a registration mark sensor
designed to see printed registration marks on most
packaging materials on a continuous web. The “one-
touch” setup enables the sensor to be adjusted with a
single push of a button. There is no more guess work,
making the operator’s adjustment procedure easy!

The MarkeEye® utilizes a white LED light source

that is optimized to detect printed registration marks on
translucent, transparent, and many metallized films and

2-122

paper. This sensor is particularly useful on form, fill, and
seal machines. Note that most packaging materials
(except foil) are translucent! Many of the translucent
packaging materials that we have tested allow light to
penetrate either the backing material or the registration
mark. Because this sensor operates in the opacity sensing
mode, the color of the registration mark simply doesn’t
matter!

Note: Marks as small as 1/16" wide by 1/4" long can be
detected, dependent upon web opacity (contrast) and
velocity.

The MarkeEye® operates on 10 to 30 VDC and is
pulse modulated to prevent any problems with ambient
light. Its design incorporates a white LED light source
directing a beam of light across the gap to the receiving
lens of a photoelectric detector. In operation, the moving
web of packaging material passes through the gap/slot.
This sensor can detect registration marks in a wide variety
of applications, as long as the size of the mark and velocity
meets the capability of the sensor. When the intensity of
the light beam transmitted through the web of material is
altered by the presence of printed registration mark, the
MarkeEye® will switch its output accordingly.

Note: For metallized film that does not produce the desired
response, we recommend sensing with a reflective mode
sensor, such as the CMS Series or the MarkeEye® Pro.

Setup: The MarkeEye® is an automatic sensor...it is
not a conventional “teach mode” sensor. As a result, all
that is required to adjust the sensor is to place the web
between the marks and push the appropriate AUTOSET™
button one time. The sensor will automatically adjust itself
to a perfect setting. The MarkeEye® will now sense the
difference or contrast between the light level penetrating
through the web, giving an output when the mark is in
view. Provision for a remote AUTOSET™ switch is also
provided.

800-237-0946 . ttco.com



White Light Source

(Broadband Color Spectrum)

The “White Light™ LED light source built into the MarkeEye® promotes easy detection of the largest variety of color marks
printed on the largest variety of colored web materials. By combining a White LED light source, our Contrast Indicator,
and the one-push AUTOSET™ setup, you have a winning combination of high performance with an easy to use sensor:

* The best choice for detecting printed registration marks on packaging materials
* The best choice for detecting pale yellow marks on white backgrounds

How to Specify

Example:

MEWL

White LED, 5-conductor, 6' (1.8 m) cable attached
MEWLC

White LED, 5-pin micro connector on a 6" pigtail (M12)

Hardware & Accessories
Micro Cable Selection Guide, 5-wire, M12

GSEC-6
6" (1.8 m) Shielded cable

GSEC-15
15' (4.6 m) Shielded cable

GSEC-25
25" (7.62 m) Shielded cable

GSEC-2MU
6.5' (2.0 m) Low-cost, unshielded

GSEC-5MU
16.4" (5.0 m) Low-cost, unshielded

GRSEC-6
6' (1.8 m) Right angle shielded cable

GRSEC-15
15' (4.6 m) Right angle shielded cable

GRSEC-25
25" (7.62 m) Right angle shielded cable

GX-25
25' (7.62 m) extension cable

(Mark Samples)
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Registration Mark Photoelectric Sensors

Specifications

SUPPLY VOLTAGE
® 10 to 30 VDC
® Polarity Protected

CURRENT REQUIREMENTS
® 45 mA (exclusive of load)

OUTPUT TRANSISTORS
® (1) NPN and (1) PNP output
transistor
® Sensor outputs can sink or source
up to 150 mA
(current limit)
® All outputs are continuously short
circuit protected
REMOTE AUTOSET™ INPUT
® Opto isolated momentary
sinking input (10 mA)
RESPONSE TIME
® | ight/Dark state response =
100 microseconds
LED LIGHT SOURCE
® High intensity white LED
® Pulse modulated

PULSE STRETCHER TIMER (Selectabe)

® Provides minimum of 15
millisecond output duration

PUSH-BUTTON CONTROL
® Automatic setup routines
based on web opacity
® One push-button setup
@ Pushing both buttons
simultaneously inverts output

HYSTERESIS
® Minimal hysteresis promotes
detection of low contrast
registration marks

LIGHT IMMUNITY
® Responds to sensor’s pulsed
modulated light source resulting
in high immunity to most
ambient light

INDICATORS

® Green LED flashes when
AUTOSET™ routine is
activated and stays illuminated
when AUTOSET™ is completed

® Red LED illuminates when
sensor’s output transistors
are “ON”. NOTE: The status
of the output transistors can
be inverted by pushing both
buttons simultaneously.

Connections and Dimensions

0.71" (18.00 mm)

2.12" (53.76 mm)

Micro Cable
(M12)

I

107" 0.47" (11.8 mm)
(7.2 mm)| 0-71"(18.0mm)  0.100" (2.54 mm)

—=——

i)

Back

Front

6-32 x 1/4" Deep

2.520" (64.00 mm)

3.641" (92.47 mm)

|
4TI
©111]

0.472"
(12.00 mm)

2-124

Mounting Holes (2)
_/_ 0.630"
/ (16.00 mm)

800-237-0946 . ttco.com

AMBIENT TEMPERATURE
® _40°C to 70°C (-40°F to 158°F)
RUGGED CONSTRUCTION
® Chemical resistant high
thermoplastic PPS housing
® \Waterproof, ratings: NEMA 4
and 1P66
® Conforms to heavy industry grade
CE and UL requirements

NOTE: Red flashing LED —
Short circuit condition exists

Green flashing LED —
No contrast through web

6 IN. Pigtail
152.4 mm

6 FT. Cable
(182.9 cm)

0.984"

w

Product subject to change without notice.
Consult Factory for RoHS Compliance.

MARKeEYE®

POS

BROWN

(SINK)

150 MAMAX 10 TO
30 VDC

d
GREY | REMOTE
AUTOSET INPUT

150 MA MAX 315)\%30(:
GREEN__PNP
(SOURCE) (5151
BLACK _ NEG
BLUE REMOTET/
AUTOSET INPUT
ce Mus




Fiberoptic Sensing Solutions

NEW!

Standard Glass Fiberoptic Light Guides

Miniature Glass Fiberoptic Light Guides

Wider Selection of Plastic Fiberoptic Light Guides
Custom Tips and Lengths

3-1
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Fiberoptic Light Guides

Fiberoptic Light Guides

Shine a flashlight into one end of either a
flexible plastic or glass fiberoptic light guide and
you will see light coming out of the other end.
This ability to guide light from one place to
another provides many advantages when
applied to industrial photoelectric sensing.

Fiberoptic Light Guides are flexible and small
enough to fit into difficult sensing sites. This
allows the sensor to be located in a more
convenient, remote location — out of harm’s
way. Fibers are resistant to high temperatures,
vibration, condensation, and corrosion.

One of the main advantages of glass
fiberoptic light guides is that they can be sized

and shaped to provide optical advantages.
When fiberoptic light guides are utilized, they
become the optics of the sensing system.

At the sensing site, the size and shape of the
fiberoptic bundle carrying the light controls the
size and shape of the transmitted light beam.
The size and shape of the fiberoptic bundle
receiving the light beam controls the effective
viewing area of the sensing system.

Lenses are available to provide additional
control of the transmitted and received light
beams. Both Beam Break and Beam Make
sensing modes are adaptable to fiberoptic
sensing.

Thru Beam/Opposed Beam

e S | )N

From Light Source Light Source

- [, AN [ —

Sensing End To Receiver

Sensed Object

Retroreflective Mode

From Light Source

Sensed Object

—-C 1 oy S || ______
R -;-»»»;;;;;gg%%%%—)))))))))))))J))))))))))))))))))))))))))))))))))))))))))))!l 'i)))))))))))))))))))))))))J)J)))))))))))))))))))))))))))))))J)))))Hﬂ —————— > E _’O
-

To Receiver

Lens
Reflector

Optical Proximity Mode

From Light Source

—

— [ m
_=|=u,),;i;§}}}}}}}’,}’,}}}{}}}’,}—»)))»»»»»»J)»»))))»J)J)»»»»))J)))J)))»)»»z; I |t %et:} Z‘zct’

To Receiver

o | @@

From Light Source

Convergent “V-Axis” Mode

Sensing End

SOOI, DD [ 1—»

|

To Receiver

Sensed Object

3-2 800-237-0946
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Fiberoptic Application Hints & Tips

1. USING STRAIGHT LIGHT GUIDES
Straight light guides are a bundle of glass fibers, with
the same number of glass fibers on both ends.

e Thru-Beam/Opposed Mode Sensing

Straight light guides are used in pairs. One light
guide is used to transmit the light from the sensor’s light
source to the sensing site. Here the light beam is focused,
or directed across the area the target is to be passing. The
receiving light guide is located on the opposite side,
aligned in position to receive the light beam. Then this
light guide transmits the received light back to the sen-
sor's photo detector. When a target or object passes
through the light beam, the sensor responds to the
absence of light and switches its output accordingly. This
is called Beam Break, or thru-beam sensing. (Refer to illus-
trations)

e Convergent “V” Axis Mode

At times thru-beam and proximity sensing won’t
work for a particular application. By using a pair of
straight fibers directed at an object in a “V” configura-
tion, a certain part of the object can be detected. (Refer
to illustrations)

2. USING BIFURCATED LIGHT GUIDES

Bifurcated light guides start out as one bundle of
glass fibers. This single bundle is then split into two sepa-
rate bundles of fibers at the sensor end, and left as one
randomly mixed bundle at the sensing end.

e Beam Break Sensing or Retroreflective Mode

The sensing tip of the fiber is placed on one side of
the detection path with a reflector on the other. The
object passes between the fiber and the reflector, break-
ing the beam and switching the output of the sensor.
(Refer to illustrations)

e Beam Make Sensing or Proximity Mode

One half of the fiber transmits the light to the sens-
ing site. The other half transmits the reflecting or diffus-
ing light off the surface of the target back to the sensor's
photodetector. This “proximity mode™ sensing is used to
sense nearby objects.

3. EXPLOSIVE ENVIRONMENTS

While fiberoptics are considered to be intrinsically
safe, the sheathing is a hollow tube that could conceivably
provide a flame path. Additionally, the photoelectric sen-
sor must be placed into an approved enclosure.

4. LONG FIBERS

Glass fibers absorb 10% of the remaining light for
each foot of glass the light travels; 15-foot fibers have
brighter beams than 20-foot fibers, etc. Fibers can be
ordered in longer lengths in 12-inch increments up to 30
feet.

5. ROUTING
Avoid sharp bends when routing light guides

around machines. A good minimum bend radius is
approximately 10 times the jacket diameter.

6. WATERPROOF
Liquid inside the fiber’s protective jacket will lower
transmission. Use PVC mono coil jackets in wet locations.

7. REPAIRS

Fiberoptics must never be cut or broken. Never pull
on a fiberoptic’s protective jacket. They cannot be repaired
or spliced. The tips cannot be bent unless specifically
noted. They are filled with epoxy, and will break. Abrasion
can scratch the face of the fiberoptic bundle and lower its
performance.

8. CLEANING

Avoid dirt build-up on the bundle face. Clean with
filtered air, soap and water, glass cleaners, toothbrushes,
etc. Avoid abrasives.

9. FIBEROPTIC LIGHT GUIDES TEMPERATURE RATINGS
GLASS FIBERS (Type 304 stainless steel)

Standard Fibers
Excess heat above the rated temperature damages the
epoxy in the tips, or melts the PVC monocoil jacket.

» Flexible Stainless Steel Jacketing
Operating temperatures from -50°F to +525°F
(-45°C to +275°C)

* PVC Monocoil Jacketing
Operating temperatures from -40°F to +220°F
(-40°C to +105°C)

High Temperature Fibers

On various tests our high temperature fiberoptics were
subjected to temperatures above 500°C for ten hours,
and they held their bonding elements without failure.

e Stainless Steel Jacketing (Type 304)
Operating temperatures from -50°F to +900°F
(-45°C to +480°C)

PLASTIC FIBERS

PLASTIC FIBER OPTIC SPECIFICATIONS

Operating
Temperature

-40° to 80° C (-40° to 176° F)

Sensing Range | Dependent on Fiber & Sensor Combination

Optical Fiber: Acrylic Monofilament

Protective Jacket: Black Polyethylene

Construction | Threaded End Tips & Hardware: Nickel Plated Brass

Probe End Tips: SUS Stainless Steel

Minimum Bend | .47” (12 mm) for .020” (0.5 mm) Fibers

Radius | .98” (25 mm) for .040” (1.0 mm) Fibers

Chemical | Core is made of acrylic. Avoid exposing core to
Resistance | acids and aggressive bases as well as solvents.
Jacket of fiber will provide a degree of protection

from most chemical environments.

3-3
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Fiberoptic Light Guides

3-4

. Select mode of sensing best suited to your

application, e.g., “straight light guide” for Beam
Break/opposed mode sensing, or “bifurcated
light guide” for Beam Make/proximity sensing.

Determine whether the standard size or the
miniature fibers will work best.

. Select “stainless steel armored cable” for most

applications, including high temperatures, or
“PVC jacketed monocoil” for wet applications.

. Select fiberoptic bundle size and shape that

optimize the viewing area and provide the
greatest amount of contrast deviation as
displayed on the CONTRAST INDICATOR.

BUNDLE DESIGNATOR

Glass
A - .125"
B - .062"

C - .032" x .382" Rectangle

5. Select the tip configuration that best fits the
sensing needs, such as, right angle, straight,
stainless or brass threaded (both 1.5 and .625”
lengths), or side view.

6. Use the Glass Fiberoptic Model Number Matrix
below to create the model number that matches
your selected sensing mode, jacketing, fiberoptic
bundle, size, and tip configuration.

Plastic Fiberoptic Light Guides

Model numbers for plastic fibers do not fit this
matrix. If you have a need for a plastic fiber, look
through this section and determine the tip
configuration and fiber you require. See drawings
for plastic fiber bundle sizes.

TIP CONFIGURATION DESIGNATOR
Standard Glass

T — 5/16" 24 THD x 1.5" Brass Threaded
TL - 5/16" 24 THD x .625" Brass Threaded
TR - 5/16" 24 THD x 1.5" Threaded Right Angle

TLR - 5/16" 24 THD x .625" Threaded Right Angle
TRS - 5/16" 24 THD x 1.5" 55 Threaded Right Angle
TLRS - 5/16" 24 THD x .625" SS Threaded Right Angle
RT - 5/16" 24 THD x 1.5" Right Angle Threaded

RTL - 5/16" 24 THD x .625" Right Angle Threaded
RTS - 5/16" 24 THD x 1.5" 55 Right Angle Threaded

E - .046" RTLS - 5/16" 24 THD x .625" 55 Right Angle Threaded

H - .015" RS - Side View Right Angle Tip

J - 027" A — .187" Tip with B or E Bundle Size

K — .020" x .150" Rectangle, A Tip AR - .187" Tip with B or E Bundle Size with Right Angle
L - .057" 3" Bendable . .

P — 010" x 1.50" Rectangle Miniature Glass Fibers

Miniature Glass
The following suffixes are

different for Miniature Fibers

A - 0.090"
C - 0.250" X 0.025"
Plastic

TEMPERATURE DESIGNATOR G H S,WYZQCz
Blank — Standard Fiber
H — High Temp Fiber fused together.

The following suffixes are different for Miniature Fibers

T — 10 x 32 THD Brass

TM4 - M4 x 0.75 THD Stainless Steel Threaded Tip
TM6 - M6 x THD Stainless Steel Threaded Tip

Plastic Fibers

TL - M2.6 x 0.45 THD, M4 x 0.70 THD

TRL - M2.6 x 0.45 THD, M4 x 0.70 THD, Right Angle
T70 - 70 mm needle tip, M3 x 0.50 THD

Diplex fibers have 2 plastic fibers T — 3 mm straight tip, M3 x 0.50 THD

T35 - 35 mm needle tip, M3 x 0.50 THD

STYLE DESIGNATOR LENGTH DESIGNATOR JACKET DESIGNATOR
F — Standard Fiber 36 - 36" Glass Standard Length Blank — Stainless Steel
BF - Bifurcated Fiber Other lengths available in 12" P - PVC Monocaoll

MF - Miniature Straight increments

MBF — Miniature Bifurcated Plastic (See Drawing)

PF - Plastic Fiber
PFD - Plastic Fiber Diplex

Consult the factory for custom fibers and tips.

This section lists only the most popular fiberoptic light guides. Many more configurations are also

available directly from stock. Consult your local sales representative or the factory with your requirements.

800-237-0946 . ttco.com



Fiberoptic Light Guides

JACKETING FOR FIBEROPTIC LIGHT GUIDES

[rrr—— dnanadasunsi

Glass Fiber - Flexible Stainless
Steel Armored Cables

Stainless steel armored cables
(Type 304  Stainless) provide
maximum protection against shock
and abrasion. The interlocked metal
hose is both flexible and strong.
However, it is not waterproof, olil
tight, or vapor proof. Standard
operating temperatures from -50°F
to 525°F (-45°C to 275°C) High
temperature from -50°F to +900°F (-
45°C to +480°C)

CUSTOM FIBERS
Custom Fiberoptics are a
TRI-TRONICS® specialty!

In most cases, we can meet
your ““special requirements”
for customized tip
configurations, fiber
bundle sizes, and cable
lengths, all with quick
delivery. All requests for
custom fiberoptic light
guides must include a
detailed drawing showing
the critical tolerances
before a quotation can

be provided, to ensure
construction requirements
and tolerances are within
TRI-TRONICS capabilities.
Important: Custom
fiberoptic light guides

are non-refundable and
non-returnable. Suitability
for purpose is not
guaranteed.

FIBEROPTIC

ACCESSORIES
TRI-TRONICS carries a full
line of Fiberoptic Accessories
to complement your
selection of fiberoptic light
guides. See Accessories
Section for details.

Glass Fiber — PVC Jacketed
Monocoil

PVC jacketed monocoil provides
ample protection for most industrial
applications. It is a flat-wound steel
spring, forming a crush-proof flexible
tube around the glass. PVC monocoil
fibers are waterproof, oil tight, crush
resistant, and very flexible.
Operating temperatures from -40°F
to 220°F (-40°C to 105°C) Not
available in High Temperature. PVC
Jacketed Monocoil (Add Suffix “P”
to Model Numbers)

w

Plastic Fiber — Fluorinated
Polymer Jacket

Core — Polymethyl Methacrylate
(ultra grade) with an allowable
bending radius of >17mm. Plastic
Fibers should be used only with
visible light. Operating temperatures
from -40°F to +185°F (-40°C to
+85°C)

Note: Due to their light transmission
properties, plastic fiberoptic light
guides are recommended for use
only with visible light sensors.

sapIng 1ybi7 ondossqi



Fiberoptic Light Guides

Glass Single Light Guides

Straight Barrel Tip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-A-36 125"
F-B-36A .062"
F-E-36A .046"

187" Dia

PVC Monocoil Jacket

.24" OD Flexible Stainless

36" (Or as Specified)

187" OD

.125" Dia Glass
Fiber Bundle

Steel or PVC Jacketing\ 056" 0.50"

MODEL BUNDLE SIZE
F-A-36P 125"
F-B-36AP .062"
F-E-36AP .046"

Right AngleTip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-A-36R 125"
F-B-36AR .062"
F-E-36AR .046"

187" Dia

.24" OD Flexible Stainless

Steel or PVC Jacketing

.125" Dia Glass —/'©
Fiber Bundle |
PVC Monocoil Jacket | 36" (Or as Specified) |
MODEL BUNDLE SIZE
F-A-36RP 125"
F-B-36 ARP .062"
F-E-36ARP .046"
Right Angle Tip, then Threaded
Stainless Steel Jacket
MODEL BUNDLE SIZE
F-A-36RT 125" 0.50" 1.50" . 108
F-B-36RT .062" | |
F-E-36RT .046" _f
0.81"
187" Dia 0.32" Dia l

PVC Monocoil Jacket ,

5/16" - 24 Thd Brass
(Stainless Steel Available)

36" (Or as Specified)

.125" Dia Glass >@
Fiber Bundle

MODEL BUNDLE SIZE
F-A-36RTP 125"
F-B-36RTP .062"
F-E-36RTP .046"

3-6 800-237-0946

ttco.com




Glass Single Light Guides

*0.020" X 0.15" Rectangular
Glass Fiber Bundle
.187" Dia )-‘

.24" OD Flexible Stainless 0.50" 1.50"

Steel or PVC Jacketing\ i i |

0.32" Dia

5/16" 24 Thd Brass
(Stainless Steel Avaible)

5/16" 24 Thd
.125" Dia Glass )}
Fiber Bundle

0.50" 0.56"

0.29" Dia
.187" Dia

36" (Or as Specified)

Straight Threaded Tip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-A-36T 125"
F-B-36T .062"
F-E-36T .046"
*F-K-36T .020" x .15"

PVC Monocoil Jacket

MODEL BUNDLE SIZE
F-A-36TP 125"
F-B-36TP 062"
F-E-36TP 046"
*F-K-36TP .020" x .15"

.24" OD Flexible Stainless
Steel or PVC Jacketing

0.50" 0.56"

0.29" Dia
187" Dia

5/16" - 24 Thd Brass (L]
(Stainless Steel Availabm\
.125" Dia Glass
Fiber Bundle \@

36" (Or as Specified) |
1

Threaded Tip, then Right Angle
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-A-36TR 125"
F-B-36TR .062"
F-E-36TR 046"

Monocoil i

nr
Jacket 0" BUNDLE
MODEL gy SIZE
F-A-36TRP 125"
F-B-36TRP .062"
F-E-36TRP .046"

.24" OD Flexible Stainless
Steel or PVC Jacketing 1.40"

.250" Dia

.120" OD ﬁ
.093" Dia Glass Fiber Bundle

187" Dia

36" (Or as Specified)

Side View, Right AngleTip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-A-36RS .093"
e . —
I
PVC Monocoil Jacket
MODEL BUNDLE SIZE
F-A-36RSP .093"

.24" OD Flexible Stainless

.187" Dia

Dia -
5/16" 24 Thd Brass
(Stainless Steel Available) 120" OD
.093" Dia Glass Fiber Bundle

36" (Or as Specified)

Side View, Right Angle
Threaded Stainless Steel Jacket
MODEL BUNDLE SIZE

F-A-36RST .093"

PVC Monocoil Jacket
MODEL BUNDLE SIZE

F-A-36RSTP .093"

Drawings available at ttco.com

3-7
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Fiberoptic Light Guides

Glass Single Light Guides

Straight Needle Tip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-B-36 .062"

.24" OD Flexible Stainless " ! "
Steel or PVC Jacketing vge Wl Y

0.29" Dia ‘; ;
187" Dia 0.29" Dia —/ 187" Dia

0.085" OD
0.062" Dia Glass >
Fiber Bundle

0.50" 0.56"

36" (Or as Specified)

PVC Monocoil Jacket

MODEL BUNDLE SIZE
F-B-36P .062"

Right Angle Needle Tip
Stainless Steel Jacket
MODEL BUNDLE SIZE

F-B-36R .062"

0.50" 0.56" .24" OD Flexible Stainless

Steel or PVC Jacketing

0.56" 0.50" 1.00"

.
o.|
o
Q

0.29" Dia

|‘.

.187" Dia 0.29" Dia 187" Dia—/ 0.16"R

0.085" OD
0.062" Dia Glass >°’
36" (Or as Specified) Fiber Bundle

PVC Monocoil Jacket

MODEL BUNDLE SIZE
F-B-36RP .062"

Straight Needle Tip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-E-36 .046"

.24" OD Flexible Stainless
0.50" 0.56" Steel or PVC Jacketing

0.56" 0.50" 1.00"

187" Dia 0.29" Dia % 187 D‘af

0.065" OD
0.046" Dia Gl
36" (Or as Specified) e T >

PVC Monocoil Jacket

MODEL BUNDLE SIZE
F-E-36P .046"

3-8 800-237-0946 - ttco.com




Glass Single Light Guides

0.50" 0.56"

.24" OD Flexible Stainless

! 0.56" 0.50"  1.00"
Steel or PVC Jacketing 1 I |

' T
0.29" Dia 0.5
0.187" Dia 0.14"R

0.065" OD
0.046" Dia Glass >©
Fiber Bundle
1

36" (Or as Specified)

Right Angle Needle Tip
Stainless Steel Jacket

MODEL BUNDLE SIZE
F-E-36R .046"

;-.q.}-nt-l;i_ﬁri_;:__ =
fE== -

PVC Monocoil Jacket

MODEL BUNDLE SIZE
F-E-36RP .046"

0.50" 0.56"

0.29" Dia
187" Dia

.24" OD Flexible Stainless

S