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Datasheet
3= and J-wire fiber oplic mode scanner blocks for MUL TI-BEAM Modwar Photoeleciic Sensors

1. Scanner block housing

Access to sensitivity adjustment (located under the lower cover)
Status/alignment indicator LED

Mounting hole

Conduit entrance

Wiring terminals on the power block

Legic timing adjustment

Logic timing adjustment

. Lower cover, supplied with the scanner block

10. Upper cover (lens), supplied with the scanner block
11.Light'dark operate select

12 Logic module

3

e e R

A scanner block consists of a scanner block housing, an upper cover
assembly, and a lower cover. Other medular components (logic module
and power block module) are purchased separately.

& WARNING:

+ Do not use this device for personnel protection

+ Lsing this device for personnel protection could result in sericus injury or death.
+ This device does not include the self-checking redundant circuitry necessary to allow its use in

personnel safety applications. A device failure or malfunction can cause either an energized (on) or de-
enegized (off) output condition.

Fiber optic mode MULTI-BEAMs are used with Banner's extensive selection of glass fiber optics to allow sensing in areas too “tight™

or othenwise too environmentally hostile to the scanner bleck itself. [n addition, the fiber bundle of a glass fiber optic assembly may
be shaped at the sensing tip to exactly match the profile of the object to be sensed.

The Banner product catalog contains complete descriptions of all standard glass fiber optic models, as well as examples of special
custom fiber optic designs. Banner welcomes your special fiberoptic sensing application reguirements.

The fiber optic gain curves printed in this datasheet apply to 3-foot lengths. Excess gain decreases by approximately 10% for each
additional foot of fiber optic cable.

Models

SBEF and SBRF1. Use with individual glass fiber optic assemblies in lieu of model

SBF1where it is inconvenient to run fibers from a single scanner block. D'-‘D'-'D
SBEXF and SBRXF1: Use in place of model SBFX1 for long-range opposed fiber optic trl B33 RINEE
sensing. Or use where high excess gain is required and it is difficult to run the fibers to M arnamEe

both sides of the process from a single scanner block.
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SBFX1 is the first choice for glass fiber optic applications, except in fiber optic
retroreflective applications or where faster response speed or visible light area a D-@D

requirement. Model SBFX1 contains both emitter and receiver and thus accepts either
one bifurcated fiber optic assembly or two individual fiber optic cables. The excess gain TLA%S FRER
of model SBFX1 is the high available in the photoelectric industry. As a result, opposed
individual fibers operate reliably in many very hostile environments. Also, special
miniature bifurcated fiber optic assemblies with bundle szes as small as 0.020 inches
(0.5 mm)] in diameter may be used successfully with model SBFX 1 for diffuse mode
sensing. The excess gain curves and beam patterns illustrate response with standarnd
0.060 inch (1.5 mm) diameter and 0.12 inch {3 mm) diameter bundles. Response for
smaller or larger bundle sizes may be interpolated. Mote: Opposed range shown are
meant to illustrate excess gain only and are limited by fiber length. Use scanner block
models SBEXF and SBERXF1 for long-range opposed fiber optic sensing.

Models Response Time Beam

EBFx1 10 ns Cpposad o Ditusa Mode, lakarad, 230 am
SBFV1 Visible Red Light Source supplies visible red light to the emitter half of a

glass fiber optic photoelectric system. Visible light sensors have less optical energy D-HD

compared to infrared systems. Themr are, however, So0me Sensing situations that
require visible light wavelengths to realize adequate optical contrast. TLASE FOER

COpposed fibers using visible red light are used to reliably sense transiucent materials (plastic bottles) that appear transparent to
infrared cpposed sensors. Fiber assembly model BT13S used with a model LS or LLGF lens makes an excellent visible light sensing

system for retroreflective code reading as well as for many short-range retroreflective applications, such as retro sensing across a
Narow Conveyor.

When combined with a bifurcated fiber, medel SEFY1 may be used for color registration sensing for applications where there is a

large difference between the two colors, for example, black on white. For combinations of red on white, howewver, the visible green
light source of model SBERPYG1 is needed. Visible light emitters are also helpful forvisual system alignment and maintenance.

Models Response Time Beam

ZBFVL Lms Dyyosad, Reroeaeflecnye, o hfluse dode, Viside Red, 530 am

SBFVGL Visible Green Light Source for Color Sensing [Registration Contral).
Convergent beam sensors like model SBCWVG1 are often used for color registration D-HD
sensing. Howewer, there are some registration applications where the use of bifurcated

fiber optics is beneficial. Fiber optics are able to fit into tight locations that are too small TLASS FEER

for a convergent SEnsor.

Fibers also allow a choice of image size. Itis important to create an image size that is smaller than the registration mark to maximize
optical contrast and to ease Sensor esponse requirements. Fibers allow a match of the light image to the geometry of the
registration mark. Scanner block model SBFVYG1 will sense most bold color differences, including red on white. Use only power
blocks that switch dc (for example, PET, PEP, PBD, and PBAT) for fast response.

Models Response Time Beam

SBFWGL lLms Dtose fwioda, Viseda Graaa, S50 AT

SBF1 High Speed Scanner Block. Fiber optics are often used to sense small parts.
Small parts or narrow profiles that move at a high rate of speed can reguire Sensors D-!l='-=|:|

with fast response times for reliable detection. High-speed fiber optics sensors are
ideal for sensing ge ar or sprocket teeth or other targets in applications invelving TLASS FEER

counters or shift registers for position control.

Selection of the fiber optic sensing tip should involve matching the effective beam of the fiber to the profile of the part to be sensed to
maximize the time that the part is sensed and/or the time between adjacent parts. Combining the best selection of fiber tip geometry
with a high speed sensor will result in a highly repeatable position sensing system.

The model BT13S fiber optic assembly used with a moedel L9 or L16F lens and a high speed scanner block is an excellent system for
retroreflective code reading or for almost any short range retroreflective sensing application. Response time of a MULTI-BE AM
sensor is also a function of the power block. For this reason, use only power blocks that switch DC (PET, PEP, PBO, PBAT, etc) to

take advantage of the scanner block’s fast response time.

Maodels Response Time Beam
EEBFL Lms Cpposad, Reroeetacva, o Dvbose Mo, latearad, 340 am
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SBF1IMHS Very High Speed Scanner Block is the model SBF1 modified for high-

speed (300 pus) response. [t may be used in either fiber optic opposed or fiber optic D-'IIFD
diffuse mode. Mote that the faster response comes at the expense of lower gain (see

excess gain curves for both models and MHS modification note). LA FHER
Models Response Time Beam

EBFLMHE 00 us Cppogad o Dibusa Moda, lakarad, 340 am

MULTI-BEEAM Scanner Block odfictons

The following are common modifications to MULTI-BEAM 3- and 4-wire scanner blocks. They are not stocked, but are available on a
quote basis.

Zero Hysteresis Modification "MZ". Amplifier hysteresis may be removed from 3- and d-wire scanner blocks when attempting to
sense very small signal changes (contrasts less than 3). This modification is designated by adding suffix "MZ" (modified zero
hysteresis). Verfy all varables affecting the sensor's optical response remain constant before ordering the zero hysteresis
modification.

High Speed Modification "MHS". Scanner blocks with 1 millisecond response may be modified for 300 microsecond (0.3 ms)
response. This modification is designated by adding suffix "MH 5" to the scanner block model number (for example, SBFIMHS). The
MHS modification reduces the available excess gain by about 50% and aleo decreases the sensor's immunity to some forms of
electrical noise.

Owverview

A Banner MULTI-BEAM sensor is a compact modular self-contained photoelectric switch consisting of three components: a scanner
block, a power block, and a logic module.

The scanner block, described in this datasheet, comprises the housing for the sensor and contains a complete modulated
photoelectric amplifier, the emitter and/or received optoelements, and space for the other modules.

The power block medule provides the interface betereen the scanner block and the extemal circuit. It contains a power supply for
the MULTI-BEAM plus a switching device to interface the sensor to the circuit to be controlled. Three- and four-wire dc power block
modules operate from dc voltages and are discussed in datasheet 03499, Three- and four-wire ac power blocks operate from ac
voltages and are covered in datasheet 03501.

The logic module [datasheet 03304 inte connects the power block and scanner bleck both electrically and mechanically. It
provides the desired timing logic function if any) plus the ability to program the output for either light- or dark-operate.

Power block and logic modules are purchased separately. This modular design, with field-replaceable power block and logic
modules, permits a large variety of sensor configurations, resulting in exactly the right sensor for any fiber optic photoelectric
application.

MULTI-BEAM 3- and 4-wire fiber optic mode scanner blocks include several different standard models. The high power models
(those with 10 millisecond response time) offer the greatest optical sensing power of any industrial fiber optic sensors.

The circuitry of all MULTI-EEAM components is encapsulated within rugged, corrosion-resistant WA LOX® housings that meet or
excess MEMA 1, 3,12, and 13 ratings. MULTI-BEAM 3- and 4-wire fiber optic mode scanner blocks include Banner's exclusive,
patented 1, Alignment Indicating Device {(A1D™) system, which lights a top-mounted LED when the sensors sees its modulated light
source and pulses at a rate proporticnal to the strength of the received light signal.

AllMULTI-BEAM scanner blocks are totally solid-state for unlimited life.
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Banner's Alignment Indicating Device (AID™) System

Banner's Alignment Indicating Device (AlD) system £ is an exclusive built-in feature that permits optimum alignment and continuous
minoring of the photoelectric system. The red receiver LE D indicator is on when the receiver sees the modulated light from the
emitter and is off when the beam is broken. In addition, a low frequency pulse rate is supenmposed on the LED indicator. When
alignment is marginal, the pulse rate will be about once per second (indicating an excess gain of 1). As alignment is improved, the
pulse rate increases, indicating increased excess gain. Optimum sensor alignment is indicated by the fastest pulse rate.

The AlD feature also tells you when maintenance is necessary. Any pulse rate less than two per second indicates marginal
performance; the unit, however, is still functioning properly. When the pulse rate slows to less than two per second, clean the lenses
and check the alignment.

Attaching the Lens Assembly

Lenses are sometimes added to fiber optic assemblies for extending opposed sensing range or for retroreflective mode sensing.

Lenses are most efficient when they are located slightly beyvond their focal length distance from the sensing end of the fiber optic
bundle. The easiest way of focusing a lens is to treat it like a magnifying glass.

Lens Erd of ther optt: Lens housig
tundk

1. llluminate the bundle at the threaded end of the fiber optic assembly by holding the opposite end toward a visible light
SOUrce.

2. Thread the lens assembly onto the fiber optic assembly until the end of the fiber optic bundle comes into sharp focus under
the lens.

3. Unthread the lens assembly from the point of the sharpest focus by one to three full turns.
The illuminated bundle should now appear slightly blurred.

Aligning the Sensors

= The Alignment Indicating Device (AID™) LED on the top of the sensor is used in the following alignment procedures.

+  Apply power to the MULTI-BEAM power block at terminals 1 and 2, as shown in the hookup diagrams packed with the
power block.

= The sensitivity control, located beneath the nylon cover screw at the top of the scanner block, is a 15-turn potentiometer,
clutched at both ends. Use a small, flat-blade screwdriver to adjust the potentiometer.

Aligning Opposed Mode Sensors

Ok

Em i Fherophi; + A i FEErogts;
- i 1181811 %51 e—

=

To align two individual fiber optic assemblies for opposed mode sensing, begin with one sensing tip mounted firmly in place.

2. Move the opposite fiber to find the position where the Alignment Indicating Device LED is pulsing at the fastest rate. Include
angular movement during alignment.

3. Find the center of the area of movement where the LED is solidly on, or reduce the sensitivity (counter-clockwise rotation of
the sensitivity control) to obtain a countable pulse rate.

4. Secure the fiber optic sensing tip in the optimum position.

7 LLE Farear 4355353
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Linlensed fiber optics are easier to align. Opposed fiber optics with large bundles, for example 1/8-inch diameter, usually reguire only
line-of-sight alignment when used at opposed distances up to a few inches. Alignment requires more positioning accuracy when a
lens is added on one side of the process. The requirement for alignment accuracy is even greater when lenses are used on both
fiber assemblies.

To align fiber optic assemblies when lenses are installed:

1. Increase the sensitivity of the scanner block to maximum by rotating the sensitivity control 15 or more turns, clockwise.
2. Place the object to be detected in the center of the beam at the sensing location.

3. If the alignment indicator LED goes "off,” alignment is complete.
4.

Check the operation by alternately removing and replacing the object. The LED should follow the action by coming on when
the object is absent and going off when the cbject is present.

If the alignment indicator stays on when the object is present at the sensing position, the cause may be one of the following:

+ Small parts. The width of the object in the beam must be greater than the diameter of the fiber bundles or lenses. | the
effective beam is too large to sense the object, consider using smaller fiber bundle diameters or substitute fiber optic
assemblies with rectangular bundle terminations. Verfy small parts are accurately placed in the center of the beam at the
time they are to be detected.

= Transparent materials. Thin-walled and transparent maternals may pass some of the light energy. In fact, some thin-walled
plastics that appear opaque may easily pass infrared light. With the part in place, reduce the sensitivity (counter-clockwise
rotation of the sensitivity control) until the alignment LED goes off, plus teo more full tums. Remove the cbject and verify the
Alignment Indicating Device LED is solid or pulsing faster than two beats per second. If this adjustment fails, consider
sensing the object by diffuse mode or by another sensing scheme.

Aligning Diffuse Mode Sensors

B firied Meropts
: A 115 5 1 = | o

Bifurcated fiber optic assemblies are used for diffuse mode sensing. Two individual fibers may be positioned side-by-side and
mechanically converged toward the sensing location, doubling the fiber area used to transmit and receive light and vielding more
sensing range and/or excess gain than is specified on a diffuse mode sensor excess gain curve. Use diffuse mode sensing for object
presence sensing or for color mark sensing.

Object Presence Sensing.

1. Mountthe fiber optic sensing tip as close as possible to the object to be detected.

2. Increase the sensitivity of the scanner block to maximum by rotating the sensitivity control 15 or more turns clockwise.

3. Place the object to be detected in the sensing position. The Alignment Indicating Device LED should be solid or pulsing
faster than two be ats per second.

4, |f the LED does not come on or if the AID pulse rate is very slow, reposition the fiber tip closer to the object.

5. If repositioning is not possible, consider substituting a bifurcated fiber optic assembly with a larger bundle diameter or using
two individual fiber optic assemblies, mechanically converged toward the object.

6. Remowve the object from the sensing location. If the alignment LED goes off, alignment is complete.

7. Check the operation by alternately remowving and replacing the object at the sensing location. The alignment LED should
follow the action by coming on when the object is present and going off when the object is absent.

& If the alignment LED remains on when the cbject is emoved, reduce the scanner block sensitivity (counter-clockwise
rotation of the sensitivity control) until the LED goes off, plus two more full turns.

9. Replace the cbject in the sending position, and vernfy the alignment LED comes on or is pulsing faster than two beats per
second.

10.1f this adjustment fails, consider methods of suppressing the reflections from background surfaces. Also, check the
bifurcated fiber optic assembly for fiber breakage . Fiber breakage is evidenced by light returned to the scanner block
(indicator LED on) when the fiber optic assembly is pointed away from all reflecting surfaces.
Color Marking Sensing. Scanner block models SBFY 1 (red visible light) and SBEFYG1 (green visible light) are used with a
bifurcated fiber optic assembly to sense color differences. Their most common application is color mark sensing on printed webs.

The random mix of transmit and receive fibers in a bifurcated fiber optic assembly is ideal for sensing color differences. Additionally,
the bundle can be sized and/or shaped to exactly match a particular color registration mark.

1. Position the darker of the two colors directly under the sensing tip of the bifurcated fiber optic assembly so that the visible
image is completely contained within the boundaries of the dark area.

2. Increase the sensitivity of the scanner block (clockwise rotation of the sensitivity control) until the alignment indicator LED
just goes on.

3. Decrease the sensitivity until the alignment LED goes off, plus two full turns.

Fird 03456 Ry, O WA 3R QTR 00T - Tl + 1383 AT3 5757 =]
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4. Present the lighter of the two colors to the visible image.
Werify that the indicator LED comes on or is pulsing faster than two beats per second.
&. Check the operation by alternating the dark and light colors under the sensing tip. The alignment LED should follow the
action by coming on with the light colors and going off with the dark color.
Shiny materials should be sensed at a skew angle to avoid direct reflections that might reduce optical contrast between colors. Clear

materials, like poly webs, may require opposed sensing of printed marks. Scanner black model SBFWG1 is required for sensing red
onwhite and similar color differences.

ol

Aligning Retroreflecte Mode Sensors

Obpct
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Sensor block models SBF1, SBF1IMHS, or SBFYV1 are used with a BT135 fiber and an L9 or L16F lens assembly for retroreflective
sensing. Unlike most two-lens retroreflective sensing designs, a bifurcated fiber opticflens combination has no minimum sensing
distance. As a result, this combination is an excellent choice for retroreflective sensing across small parts conveyors or for highe-
speed retroreflective code reading applications.

Follow Attaching the Lens Assembly on page 4 to install a lens to the BT 135 fiber optic assembly. Mount the fiber sensing assembly
securely in place. Present the retroreflective target to the sensor and find the center of the sensing area by moving the target.

FPart Present Applications

1. Install the retroreflective material in the center of the sensing beam.

2. Increase the sensitivity of the scanner block to maximum by rotating the sensitivity control 15 or more times clockwise.
3. Place the cbject in the sensing position. If the LED goes off, alignment is complete.
4,

C heck the operation by alternately removing and replacing the object from the sensing location. The alignment LED should
follow the action by coming on when the object is absent and going off when the object is present.

If the alignment LED remains on when the object is present at the sensing position, the sensor is reacting to light being reflected
directly from the object or form the backside of the lens (proxing is taking place). Reduce the sensitivity (counterclockwise rotation of
the sensitivity control) until the alignment LED goes off, plus two more full turns. Remowe the object from the sensing position and
wverify the alignment LED comes on or is pulsing at a rate faster than two beats per second. If this adjustment fails, consider the

following solutions.

Skew Angle. If the object presents a flat, shiny surface, mount the fiber sensing end tip and the retroreflective target so that the light
beam strikes the object's surface at an angle. Angles of about 10 degrees (or more) are often sufficient. This eliminates undesirable
direction reflections from the object.

Lens Focus. Check the focusing of the lens on the fiber tip as outlined in Attaching the Lens Assembly on page 4. An unfocused
lens can cause false light return to the receive fibers directly from the backside of the lens.

Broken Fibers. When the individual fiber strands within a bifurcated bundle break, light is spilled and some may be falsely returned
to the receiver. This cross-coupling of light enengy within a fiber optic assembly is evidenced by the alignment indicator LED
remaining on when the fiber optic assembly is pointed away from all reflecting surfaces. Remove the lens assembly from the sensing
tip for this test.

Code Reading Applications

1. Paosition the code plate so that the retroreflective code mark is in the center of the sensing beam.

2. Increase the sensitivity of the scanner block to maximum by rotating the sensitivity control 15 times or more clockwise.

3. Move the code plate so the retroreflective code mark is outside the sensing beam. If the alignment LED goes off, alignment
is complete.

4. Check the operation by moving the code plate back and forth. The alignment LED should follow the action by coming on
when the code mark is present and going off when the code mark is absent.

If the alignment LED remains on when the retroreflective code mark is moved out of the sensing beam, reduce the scanner block
sensitivity (turn the sensitivity control CCW) until the LED goes off, plus two more full turns. Move the code mark back into the
sensing beam to verify the alignment LED comes on or is pulsing faster than two beats per second. |f the surface of the code plate is

shiny, positicn the fiber optic sensing tip assembly to view the code plate and code marks at a skew angle.

& WAL 3SR AQIASESn] o0 T - Tal: + 1333 AT3 6TET Fi 03456 Rew. D
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Final Adiustment and Test

VWhen alignment is completed and mounting hardware secured, finish wiring the scanner block by connecting the load to the output
circuit of the power block (terminals 3 andfor 4). Refer to the hookup diagram for the power block in use. Check the operation of the
load by placing an object in front of the sensing component [lens or sensing tip) and reemoving it. The load and the alignment

indicator LED should follow the action. Adjust the logic module timing (if any), as reguired.

Logic modules (except models LM1, LM2, and LM10) include a light'dark programming jumper. Removing the jumper will invert the
output state of the power block from nomally open to nomally closed, or vice versa.

& CAUTION: DO MNOT remove the programming jumper while power is applied to the MULTI-BEEAM.

If vou have any difficulties with the installation of your sensing system, contact vour local Banner Engineering Corp representative or
contact our applications engineers during nommal business hours.

Specfictons
Supply Voltage Response Time (independent of signal strength)
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Dimensions

All measurements are listed in millimeters [inches], unless noted otherwise.
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cCcessaries

Smne Ielrary LED
(EMCEQCEN TS

The following fiber optic cables and lenses are commonly used with the sensors listed in this datasheet. Many other models are

available.

Fber Optic Assemblies

IT13S Sensors  Range
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BT235 Features Sensors  Range
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ORI TIES

Banner Engineering Corp. Limited Warranty

a0y Engasseg Corg. wiav 3 1S a5 groduns i e fme lmm delens 0 maeoal ol wirkmasneg e gas sma igigewog s das gf s o, Sanes Eagermeng Corg. wil iegae o
reglare. e of chamge. a1y produn, of oz manalaer s whch . auing ume LS maiaed i ue faogey. s igaad g e gema deleoees docag e wigeiany geeod . Toes wav any doss g
oy domoags g haghy I maEamy. Fuae. o U o agdraga ge AR lananl i e grgdun,

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED NCLUDING , WITHOUT LIBMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FAITHNESS FOR A PARTICULAR PURPOSE], AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

T War amy o5 machmym Ad e 1 rega o, guie dosmeegn of Baasc £ i'lﬂ:-’"'%':':r’ﬂ.. rejaceney, I MO EVENT SHALL BANKNER ENGINE ERING CORP. BE LIKBLE TD
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EX SES, LOSSES, LOSS OF PROFATS, OR ARNY INCIDENTAL, CONSEQUENTIAL OR SPECIAL
DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY,
STATUTE, TORT, STRICT WABILITY, NEGLKSE NCE, OR OTHERWISE.
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