Analog OMNI-BEAM ™ Sensors

with Voltage Sourcing Outputs the photoelectric specialist

e Proven OMNI-BEAM optical performance in sensors
with analog voltage sourcing outputs
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e Analog output is ripple-free and temperature-stable assembly (1) ol
e Non-interactive NULL and SPAN controls for ease of | Shownwih
djustment 308
adj QD-style dc

e |deal for applications requiring a continuously variable | Shown are models_

e Built-in 10-element LED display indicates output voltage | POWer blocks.

e Models available for diffuse, convergent, and fiber optic
sensing modes, and for ac or dc supply voltages

Banner Analog OMNI-BEAM™ Sensors combine the proven optidal
performance of standard OMNI-BEAM™ sensors with a 0 to 10V

or 10to OV dc sourcing analog output power block to produce a hig%} ) )

versatile and practical analog photoelectric control. Analog photc e {g%‘é’{f&gg@%m power block models

electric sensors are especially useful in applications such as processs to 130V ac (50/60HzDPBA3 power block models
control, where it is necessary to monitor an object's position or size t@10 to 250V ac (50/60HzPBB3 power block models

produce avariable control voltage for an analog device such as a m§iQging range: see individual sensor head specifications
speed control. Analog photoelectric sensors are also used to mog"b%ut_

the optical reflectivity or optical clarity of materials. The output is an analog voltage that is related to the intensity g
%}ht reaching the receiver.

ecifications

Analog OMNI-BEAM sensors provide a variable dc voltage outp

that is ei_ther d_irectly related ("non-inverting” outpqt) or_inver_se[ e received light signal intensity is determined by the wif
related ("inverting" output) to the strength of the received light sign@dnfiguration, and may be either direct or inverse.

When properly adjusted, the two analog oqtputs are mirror-image@gﬂ‘put capacity 10mA, maximum. Both outputs may be u
each other, with their output voltage plots intersecting at 5 volts (s@eultaneously, but thenaximum total loadnay not exceed

f the

e relationship between the 0to 10V dc analog output voltagq and

ng

sed

page 3). Each sensor has multi-turn NULL and SPAN controls to §&RA. Outputs are protected against short-circuit and overlpad.

outputs. Aninnovative, custom-designed analog sensor circuit desi

allows NULL and SPAN to be adjustedthout interactiongreatly Please read Personnel Safe/ARNING, page 8.
simplifying the setup adjustment procedure. A convenient 10-elem e'}&tcomprehensive introduction to the theory and use of
moving-dot LED array gives a visual indication of relative "ghtSignalphotoelectric analog sensors begins on page 5.
change and power block voltage output to within the nearest volt.

the minimum and maximum limits of the sensor's sourcing voltage f (Specifications are continued on page 2

/— Transparent Cover (Gasketed)
y A

Analog OMNI-BEAM sensors consist of two basic "building blocks[: Dimensions

a sensor head and a power block. $besor heaaontains optical o/ T O BT inieator
components, an analog amplifier, NULL and SPAN adjustment cpn- S
trols, and LED indicator array circuitry. Sensor heads are availablg for o
diffuse, convergent, and fiber optic sensing modes. Fiber optic mpde ™ ¢, -
models include infrared and visible-light glass fiber optic models, gnd T@‘}g

. Remove to Access:
. NULL Adjustment
. SPAN Adjustment

S 1.75"
(44,5mm)

—#10 Screw

/ Clearance (4)
.y

a visible-light plastic fiber optic model. Tip®wer block contains s I 7‘\?\?:::?7 Sack, on e mounting
power supply and analog voltage output circuits, and is offered in (e0mm) AR

three basic models: model OPBT3 (for +15to 30V dc), model OPBA3 | 8 | /

(for 105 to 130V ac), and model OPBB3 (for 210 to 250V ac). Power \T::;\ 1 .

block models are listed in the table on page 2. o “*\

Internal Thread - |
(1/2-14KPSM)

Power blocks are available with either an attached 6-foot PVC-exioma trcas
covered cable oranintegral QD (Quick-disconnect) connector. Twelve- (7:55:)_\ L
foot lengths of matingninifast” quick-disconnect cable are solg
separately.

" Power block
1.18" 7
(30,0mm) ~
- .
" 24 Dia. (6 Foot Cable)
(6,1mm

RRLY
(30,0mm)-

To order an Analog OMNI-BEAM sensor, specify the following:
1) a sensor head model (from pages 3, 4, and 5), and
2) a power block model (from page 2).

The sensor head module and the power block module
are sold separately.

Printed in USA P/N 03579A4C



Specifications(continued from page 1)

Response time: Output response is the sum of the sensor's fixed RBdth controls are 15-turn clutched potentiometers with slotted b
time constant and the programmable R-C time constant. 63% of atgments, located beneath a gasketed cover on top of the sensor. A
output transition will occur within the period of the total time constarfiat-bladed screwdriver is required for adjustment.

Fixed response times are as follows: Status indicators:
OASBD, F, FV, FP sensor heads = R-C time constant 1.5 ms Located on top of the sensor head:
OASBCV sensor head = R-C time constant 3.3 ms Power ON:a red LED lights whenever power is applied to the poy
OASBDX, FX sensor heads = R-C time constant 15.0 ms block;

The programmable R-C time constant is set using the switches locatgdugput: Ten-element moving-dot LED array indicates approximate v
the base of the sensor head (see "Adjustment Procedure”, page 3): age output.

ass
small,

er

Dlt-

All switches "off" = 1 ms Switch #3 "on" = 1 sec
N e : won — Output connector:
gngﬂ z% ..82.. ; %80mrfls Switch #4 "on" = 10 sec 6-foot attached PVC-covered cable is standard. Cable may be spficed:

If more than one switch is "on", the time constant is additive.

order 100-foot long extension cable model EC312-100 for power bjock
OPBT3, or EC915-100 for power block models OPBA3 and OPBBS.

Adjustments: Power block models with "QD" suffix have an integral threaded stangard
NULL: Nullis adjusted (for the condition of greatest received light) untillick-disconnect connector. Twelve-footlong mating quick-disconject

the #1 LED on the moving dot LED output display just turns "off" (onl{QD) cables are sold separately. See table below for more informa
the POWER indicator LED should be "on" at this point). Further decregsgnstruction:

the NULL adjustment until the inverting output just reaches 0 volts, Qbusing: molded VALOX® thermoplastic polyester

until the non-inverting output just reaches +10V dc. Refer to theyp view window:transparent Lex&molycarbonate

Adjustment Procedure (page 3) and the hookup diagrams below.  Hardware: stainless steel

SPAN:Span is adjusted to produce the desired voltage swing betwee n properly assembled, all components are fully gasketed.
lightest and darkest sensing conditions. Minimum guaranteed sighdl’y agsembled unitis rated NEMA 1, 3, 4, 12, and 13.
contrast (i.e. minimum SPAN) which will result in a 10 volt output swin@perating temperature range:

is 1.5:1. Maximum guaranteed signal contrast (i.e. maximum SPAN) thab 50C (+32 to 122F).

will result in a 10 volt output swing is 16:1. Humidity: 95% maximum relative humidity (non-condensing).

Selecting a Power Block Module

A power block module performs the dual functions of providing the proper operating voltage for the sensor block andiog ititer$aasor block
to the circuit to be controlled. SBpecificationsection (page 1) for information on power block output load capacity. Below is a list of power
modules that may be used with the Analog OMNI-BEAM sensor block modségssor block and power block must be ordered separately.

Model Output(s) Required supply voltage Cable Type

OPBA3 analog solid-state voltage sourcing (2) 105 to 130V ac (50/60 Hz) 6-ft. 5-conductor PVC-covered cable

OPBA3QD  analog solid-state voltage sourcing (2) 105 to 130V ac (50/60 Hz) MBCC-512 cable required (see below)

OPBB3 analog solid-state voltage sourcing (2) 210 to 250V ac (50/60 Hz) 6-ft. 5-conductor PVC-covered cable

OPBB3QD  analog solid-state voltage sourcing (2) 210 to 250V ac (50/60 Hz) MBCC-512 cable required (see below)

OPBT3 analog solid-state voltage sourcing (2) +15 to 30V dc, 100mA max. 6-ft. 4-conductor PVC-covered cable

OPBT3QD analog solid-state voltage sourcing (2) +15 to 30V dc, 100mA max. MBCC-412 cable required (see below
Hookup Information: OPBA3, OPBA3QD, OPBB3, Hookup Information: OPBT3 and OPBT3QD

AC Input OPBB3QD Analog Output Power Blocks DC Input Analog Output Power Blocks

OASB Series analog sensor head OASB Series analog sensor head

OPBA3, OPBA3QD, OPBB3, OPBB3QD power block OPBT3 or OPBT3QD (shown) power block

BLACK (Pin 1) Inverting output BLACK (Pin 1)

Inverting output

O

WHITE (Pin 5)

6 Foot, 4 Conductor —

bu\lt-lr} cable (OPBT3) -

) o optional

BROWN (Pin 4) n o MBCC-412 Q.D. Cable
10510130 s 50ROz (0P, GPEASID) (used with OPBT3QD)
21010 250V ac, 50/60Hz (OPBB3, OPBB3QD)

BLUE (Pin 2) v o

6 Foot, 5 Conductor
built-in cable (OPBA3,
OPBB3); or optional
MBCC-512 Q.D. Cable

Non-inverting output Non-inverting output

BROWN (Pin 3) +15 to 30V dc

(used with OPBA3QD
and OPBB3QD)

NOTE: If both outputs are used simultaneously, the maximum total load may not exceed 10 mA.

MBCC-type minifast™ QD Cablesfor QD model power blocks(purchase cables separately; see table above)

MBCC-512 Cable connector ~ Bottom view of power block = MBCC-412 Cable connector Bottom view of power block
Cable Plug Pin Numbering “QD” Receptacle Pin Numbering Side view of connector Cable Plug Pin Numbering “QD” Receptacle Pin Numbering
{Female Pins) (Male Pins) (Female Pins) {Male Pins)
SJT Style Cable
1” Dia. T f
(25mm) » T »
17 Dia. 1” Dia.
{25mm}) {25mm)

Bee \

Brown
White Yellow Black

Pz”mmmlq

White Brown Blue Black

tion.

block




Adjustment Procedure, Analog OMNI-BEAM Sensors

1) Before adjusting the NULL and SPAN, slide the OALM board out from the base of the s¢
head and set the output response time at the DIP switch. Refer to the photo (below right) g
information printed on the OALM board. Switch settings are given iSfieeificationsection

(page 2, top). Longer time settings are useful for "smoothing" sensor response. Slide the (

board back into the sensor head.

2) Begin with the sensor mounted at the sensing position and connected, per the hookup dig
on page 2, for the desired output (inverting or non-inverting). The most precise adjustmentis at
by using a voltmeter connected to monitor the desired

output, as shown in the hookup diagran®esent the
"lightest" expected sensing condition to the sensor (the
condition that results in theost lightseerby the receiver).

Next, perform either step #3 or step #4.

3) To adjust the inverting output: monitor the voltage
on the black wire. Adjust the NULL control to the poin
where the outpytist reache$ volts*. Then present to the
sensor the "darkest" expected sensing condition (the condi-
tionthat results ifeast lightseerby the receiver), and adjus

the SPAN control tqust reachl0 volts output.

4) To adjust the non-inverting output: monitor the
voltage on the white wire. Adjust the NULL control to th

Top view of Analog OMNI-BEAM show-|
ing the NULL and SPAN controls and the
moving-dot LED display.

nsor

nd e Analog OMNI-BEAM's moving-dot
LED array indicates approximate output

)ALmItage and relative light signal strength.

agram8

tained
8

(o)}

Output (V dc)
N

N
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0% 20% 40% 60% 80% 100%
Darkest - Lightest
condition condition

Light signal strength

point where the outpyiist reached.0 volts. Then present

to the sensor the "darkest" expected sensing condition (the condition that resubast lightseerby the receiver),

and adjust the SPAN controljugst reachO volts* output.

As can be seen from the graph (above, right), the slopes of the two 0-to-10V outputs are mirror-images of ea
and the plots intersect at 5 volts output. When the 0 and 10 volt points of one output have been properly set,

output will track very close to the predicted values.

Other voltage ranges may be used. The practicality of doing so depends upon conditions specific to each individual = 7
application. Substitute the lower voltage for "0 volts", and the higher voltage for "10 volts" in the prec
adjustmentinstructions. When arange of other than 0to 10 volts is used the NULL and SPAN controls will ng
If you require further assistance, contact your Banner field sales representative or &

be non-interactive.
applications engineer.

h other,
the ot

bding

longer

f%TeO'yALM analog board slideq
easily in and out of the sensor heeTi.

*Adjust the pot for minimum voltage near 0 volts dc. Voltmeter may not indicate exactly O vOIis.

Diffuse (Proximity) Mode: models OASBD and OASBDX

Model OASB D

Beam: infrared, 880nm

Maximum Response Range
(at maximum NULL and maximum SPAN):
36 inches (0,9m)
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—O.

=

NOTE: The target used to plot the OSBD
and OSBDX response curves is a 90% re-
flectance white test card which measures 16
inches by 20 inches (400mm x 500mm).
Actual sensor response must consider both
the relative surface reflectivity and the ac-

tual reflective surface area of any target.

Model OASBDX

Beam: infrared, 880nm

Maximum Response Range
(at maximum NULL and maximum SPAN):
12 feet (3,7m)
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Fiber Optic models OASBF, OASBFX, OASBFV, and OASBFP

Sensors for use with
Glass Fiber Optics

Bifurcated fiber, diffuse sensing

Individual fiber pair, opposed sensing

100 i 100 X
> Range based on 90% T \
Model OAS B F eflectance white test ca‘rd‘ ;(})Aggﬁ
Infrared light source, 880nm E IS E [C \
9 X OASBF| X opposedmose T\
c 10 TR C 10 —with IT23S fibers;
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See pages 5 through 8 for a comprehensive discussion on the theory and use of analog

Sensors.




Convergent Beam MOde: mOdeI OASBCV sive discussion on the theory and use of

Model OAS B CV 100 E==Range based on 505
. (——reflectance white test card
Beam: visible red, 650nm E i
Maximum Response Range: g 10 A m'ﬁSBC'V
focus at 1.5 inches (38mm) E S o
s AT AR TR 11N
27F =1 -7 F - =M
c I
|
N
OBJECT P i | WA — 10
-C—C: 1
§ 1IN 1IN 10 IN 100 IN
DISTANCE

See pages 5 through 8 for a comprehen-

analog sensors.

Photoelectric Sensing Modes and Their Use in Analog Control

Every analog sensing application
requires that the sensor produce & Figure 1. Concept: analog response
predictable change in output that
directly corresponds with a pre-

Diffuse (Proximity) Sensing Mode:
models OASBD and OASBDX

! ' Distance measurement applications include stack height corgrol,
dicted mechanical change. The web loop control Figure 2), and bin level control. Successfy
analog sensor output usually pro- B photoelectric distance measurement usually demands thaf the
duces a measureable change ip | po----oooooooooo ‘ reflectivity of the material being sensed remain constant. If fhe
voltage or current. o | material being sensed has a specular (shiny) surface, then the fangle

) § =] A i of the sensor to the material's surface must also remain constgnt.
Ir;:h;garigcﬁai _Fég‘ljg]‘iﬁcg'c Stﬁr; 2 [Ty ‘ | These sensing constraints severely limit the use of photoeleftric
sor, i ge withi ‘3 o | !
the process being monitored mus g 8 i | )
produce a change in light intensity| £ 5 ! i Figure 2. Loop control

at the sensor's receiver. Most anar

e . Increase (or decrease) ——
log sensor applications involve the in received light level
tracking of a process represente(
by a change between specific light
levels, say "level A" and "level B'sée Figure }.

The best photoelectric sensor for any analog application is one which:
1) Senses the greatest amount of light level change between levels A ang
2) Produces a constantly increasing or decreasing change change of out
between levels A and B.

Analog

B’ Orr‘r?n(i)—Bem\ H

ut BELY
-

se

Also, in applications where no circuitry is available to integrate or otherw

condition the sensor output, it is often desireable or necessary that the sensor

produce an output which tracksearly between levels A and B.

The selection of the best Analog OMNI-BEAM sensor for a specific application jgrasonic sensors measure the elapsed time between a S

a matter of:

1) Selecting the sensor head that has the optimum optical response per the aa@¥8ys have the benefit of offering an output that s truly linear

criteria, and

2) Configuring the sensor optics within the application to optimize these same

sensors for distance measurement. For long distance measure
analog ultrasonic sensorbigure 3) are often the first choice.

transmission and the returned echo. Consequently, analog ultra

sensing distance.

criteria.

An understanding of the differences between the various photoelectric sen
modes greatly simplifies sensor selection decisions. The Batersibook of
Photoelectric Sensingffers a discussion of sensing modes. The following discy
sion presents, in general terms, how each sensing mode is most commonly us
analog sensing applications.

Diffuse mode sensor heads are primarily used for two types of applications:

1) Distance measurement over relatively long distances (i.e. several incheg
feet), or

2) Reflectivity measurement or monitoring.

Figure 3.
singONiICOMNI-BEAM application

S
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In applications where the mate-
rial being tracked is absorbent to
sound, analog photoelectric sen-
sor become the first choice.
Sound-abosrbent materials in
clude cloth fabrics, carpeting,
loose-fiberinsultation, and open-
cell foam.

Excess gain curves may be use
to predict the general response o
diffuse mode analog sensd¥fig-
ure 4 is a plot of distance vs.
excess gain for sensor model

]

OASBD. The sensor's NULL

Figure 4. Excess gain curv@ASBD

100

‘Range based on 90%
reflectance white test card
. i ]
X Mo OASBD
C 10 r
E
s /
s 4 /1S [—1°171
27¢= THHF-NA N1 -1
G in. NULL
A 1 \C
| N
N N
25F =1 -[-[AH{TF-1-FH F=14-1"H
1
1IN 1IN 10 IN 100 IN

DISTANCE

control is adjusted so that the

received signal at the maximum sensing distance produces an excess gain of 4XisTh@sinted to a surface where the buildup is to be monitored. In

In short, photoelectric analog distance measurement is deperjdent
upon too many variables to allow meaningful performance curyes
to be published. Each Banner Analog OMNI-BEAM sensor hdad
has a specified maximum response distance. This is the distarge to
a 90% reflectance white test card where the excess gain is .25X§ and
assumes that the NULL ans SPAN controls are both set to i-

Engineer. When necessary, your process may be avaluated o
by our Field Sales Engineer, using test sensors.

Analog OMNI-BEAM model OASBDX may be used with

the passage of lighfEigure 6). In practice, the retroreflective targ

inverted output just reaches 10 volts. When NULL is set for 4X excess gain, there |gtgdouildup. This same technique may be used to monitor dersity
interaction between the NULL and SPAN adjustments.

From the plot of maximum NULL, the minimum distance (where excess gain is 4X) can

be as far as 5.5 inches from the sensor lens. The minimum distance can be as close as
.15 inch. However, from .15 inch outward, the excess gain increases until the target is
just over 1.0 inch away, and then decreases. Most applications require the excess gain
to constantly decrease with increasing target distance. It follows thata minimum N
setting will place the 4X excess gain point at about 1 inch (i.e. at the top of the curve).

Minimum SPAN required to produce a full 10 volt output swing represents an optical
contrast of 1.5:1 (i.e. a change in excess gain from 4X to 2.7X). Maximum SPAN

corresponds to a contrast ratio of 16:1 (i.e. a change from 4X to .25X).

From the excess gain plots for the OASBD, the sensing distances for the limits of \

adjustment can be estimated:

Change in Range of
Settings NULL  SPAN  Excess Gain Measurement
#1 MAX MAX 4X to .25X 5.5 to 36 inches
#2 MAX MIN 4Xt0 2.7X 5.5to0 7 inches
#3 MIN MAX 4X t0 .25X 1to 9inches
#4 MIN MIN 4Xt0 2.7X 1to 2 inches

Sensor output voltage changes in proportion to change in excess gain. The exce
plots for the OSBDRigure 4) appear fairly linear beyond the signal peak at 1 inch. T
is because the excess gain curve is plotted on a log scale. Excess gain decreas?glﬁbws ensed
exponential rate with increasing distarféigure 5illustrates how the output for model '

levels of smoke or other airborne particles which flow between ghe

OASBDX and its retroreflector.

Figure 6.
Monitoring gradual dirt buildup
ULL

\'\7 Bargraph

/):rt Build—up
. on Retro Target

RA
N
N
\ g\ Analog
‘ Omni-Beam
v ) (using OASBDX)
=/

ConvergentBeam Sensing Mode: model OASBCV
A convergent beam sensor uses a lens system that focusef the
emitted light to an exact point in front of the sensor, and focusegthe
$288\Vkr element on the same point. This is a very efficient usg of
Blective sensing energy. Most objects with small profiles canjbe

OSBD would respond at the four extreme settings of the NULL and SPAN controlsy@snvergent beam sensor will detect an object of a given reflectifity

listed in the table above). These plots are for the inverting output. Note that greatéte sensor's focus point, plus and minus some distance.
linearity of response is possible over short distances (i.e. with lower SPAN settingshsing area, centered on the focus point, is called the sdeptir's

This

of field The size of the depth of field depends upon the reflectiity

Itis important to keep in mind that the actual reflective properties of the material t@b¢he object to be sensed. The excess gain curves for mpdel

sensed can have a dramatic effect on actual sensor response. The performance re@MSBEV (Figure 7) are plotted using a Kodak 90% reflectande

for all diffuse mode sensors is a
Kodak 90% reflectance white test

card. Objects with lower

reflectivity will be "seen" over a

shorter range. Objects with sur-
faces that are specular (i.e. shiny
of mirror-like) can produce very

high excess gain when viewed
squarely at right angles by a dif-
fuse mode sensor, but produce
very low excess gainwhen viewed
at an angle only a few degrees off
of perpendicular. Also, the size
of the Kodak test card is 8x10
inches.Smaller objects may return

less ligh energy to the sensor.

Figure 5. DISTANCE VS.VOLTAGE

Inverting Output (dc volts)

—

D~

e

CURVES:
A =min. NULL and min. SPAN
B = min. NULL and max. SPAN
C = max. NULL and min. SPAN
D = max. NULL and max. SPAN"|

0 T F—t—t——t—t——1—+
0 12 18 24 30 36

Distance to 90% reflectance white test card (inches)

white test card.

Most of the analog distance measuring applications that use corjver-
gent model OASBCYV utilize half of the response curve. Dista:lce

measurement usually begins at the focus (1.5 inches from the s¢nsor
lens) and moves farther out, away from the sefsgule 8). Itis
evicent from the excess gain curve that an analog convergent ljeam
sensor best monitors object displacements of less than .5 incH}.

beam sensor can be located such that the edge of the object entgrs the
focus point from the sid&igure 9). In this type of application, the
reflectivity of the object and the angle of the object's surfce to
sensor lensustremain constant.

Much smaller displacements may be measured if the converrent

he

Specular surfaces can "confuse" a convergent beam sensor. Yhen
viwed straight-on, mirror-like reflections can cause a shiny surfcg to




be seen far beyond the normal
depth offield, and small changes
inviewing angle can cause com-
plete loss of the received light
signal.

Model OASBCV uses avisible
red (650nm) light source. Con-
sequently, this sensor may be
used successfully in some ap-
plications to monitor the
reflectivity differences contrib-
uted by a change in object color.
However, a convergent beam

Figure 7. Excess gain curv@ASBCV
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sensor may be used to monitor
such color changes only if the

sensing distance and other fac-
tors contributing to the object's
surface reflectivity remain con-
stant. Color monitoring appli-
cations always require a feasi-
bility study. Your Banner Field
Sales Engineer or Factory Ap-
plications Engineer can assist
with testing.

Fiber Optic Sensing
Modes: models OASBF,

Figure 8. Convergent mode,
depth-of-field

Sensing
Depth—of—field ™
e

Object ‘
~. >

N Analog
Omni-Beam

OASBFX, OASBFV,

OASBFP

Fiber optics offer many possibili-
ties for analog sensing and con
trol. Individual fiber optics may
be used for opposed or mechanit
cal convergent sensing. Bifur-
cated fiber optics may be used fo
diffuse mode sensing. Selection
of fiber diameter (plastic fibers)
or fiber bundle diameter (glass
fibers) affords a means of cus-
tomizing the sensing optics for
optimum analog response. Fibe
optics also offer ease of sensor
mounting, especially in tight lo-

Figure 9. Displacement Measuremen

Convergent Beam

cations.

Individual fiber optics:

Glass or plastic individual fiber optics are used in an opposed configuration for distance

measuremenE{gure 10). If a pair of fibers are keptin alignment with one another whi
moving apart, the decrease in excess gain is predicted directly by the inverse squal

This fact is illustrated by the straight-line excess gain curves for opposed mode sehsors
(Figure 11). Long distance measurement is accomplished by adding lens assembliEs to.

individual fiber optics with threaded end tips. Give consideration to the warnings a

flexing of glass fiber
optics whenever a fi-

ber optic is repeatedly
moved back and forth
over a long distance.

A pair of fiber optics

with a small fiber or

fiber bundle will offer

highly accurate mea-
surement over short
distances.

To sensor

One way to accurately
measure small dis-
placements is to posi-
tion a pair of opposed N
fiber optics so that the

-

-~
Distance measurcment

Figure 10. Fiber optic opposed distance measurement

To sensV

displacement beA
tween two surfaceg Figure 11. Excess gainOASBFX
causes misalignment 100 —— EO———
of the two fibers. X OASBIEXIY
Flgurg 12|IIu§trates Opposed mode T
how linear dlsplace- \ 0 lenses|
ment may be moni

tored. Rectangulaf

glass fiber optic as
semblies can be use
to monitor displace
ment over a long dis-
tance with relative
fiber movement
occuring along the
lengthof the rectangular bundle terminatiétigure 12 also illus-
trates how opposed glass fiber optics with rectangular sensing
may be used for very precise displacement measurement
movement across thvdth of the rectangular terminatioRigure
13 shows how opposed fiber optics are used to measgnadar
displacement within any specified plane of rotation.
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Figure 12. Linear displacement with rectangular fibers
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Figure 13. Fiber optic angular displacement
measurement
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Bomar of individual fiber optic assemblies may be used in
specular reflection sensing mode for monitoring the angular
placement of a specular (shiny) surféeig(re 14). Two threaded
fibers are used and
both are fitted witha
lens assembly. The
lenses are threaded
into each fiber sens-
ing end untilthe end
of the fiber (or fiber

bundle) comes into
sharp focus (appear-
ing magnified) as
viewed throughtthe
lens. The two fiber/
lens assemblies arg
then mounted at ]
equal and opposite NI
angles (e.g. 45 de

Figure 14. Fiber optic angular
displacement of specular surface
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Highly-—reflective
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grees, etc) from the perpen-

dicular to the specular sur-
face that is to be monitored
for angular skew.

Opposed fiber optics may
be usedto measure the width
(profile) of an object as a
function of the percentage
of the beam that it blocks.
This same approach is used
for monitoring the position
of the edge of an opaque
material. One common ap-
plicationis edge-guiding, as
shown inFigure 15. Glass
fiber optics with rectangu-
lar terminations serve an

Figure 15. Fiber optic opposed edge guiding

Sensors

Analog Omni-Beam

Figure 17.
Fiber optic diffuse
distance measurement

Reflective
Distance measurement

- Reflective
surface

important role in many size

and position monitoring
applications.

Opposed fiber optics are
commonly applied for
monitoring the optical clar-
ity of a material. For ex-
ample, aclear section of tub-
ing is often inserted along a
gas or liquid pipeline, and
opposed fiber optics are used
to establish a light path
across the centerline of the
tubing Figure 16). Turbid-
ity, chemical change, pol-
lutants, etc. may affect the
amount of light transmitted
acrossthe clear section. The

light source of models

Figure 16. Turbidity monitoring

Analog Omni-Beam

Fluid flow

posed Individual
ber opties

OASBF and OASBFX is

Bifurcated fiber
optics may be
used for moni-

toring the reflec- 100 S Rt based on 8006
tive characteris- nce whie (est card
tics of a material
surface that
maintains ists
distance and ori-
entation to the
sensing end tip s A = N ===
(Figure 19). The 4
visible red light 1N 1IN 101N
sources of mod- DISTANCE

Figure 18. Excess gainDASBF
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els OASBFV

and OASBP are particularly useful for monitoring reflectivity

differences due all or in part to color change.

Fotonic"sensors are laboratory grade systems which use a bifgr-
cated fiber optic assembly as the sensing component for ngn-
contact measurement of surface conditions or any variable (efg.
force, temperature, pressure, etc.) that can be converted to ¢is-

placement. Banner Analog OMNI-BEAM sensare notmeant

infrared (invisible) and the light source used for models OASBFV and OASBFRoigeplace fotonic systems. However, with careful selection df

visible red. The light-absorbing characteristics of the material being monitored $giysor head and fiber optic assembly, a fiber optic analog OMN|I-
dictate the use of either visible red or infrared light. Whenever necesary, please cdBlfM system may function adequately in some small displacg

your Field Sales Engineer or the Banner Application Engineering staff to discuss yegmt sensing applications.
particular sensing requirements.

Bifurcated fiber optics:

Bifurcated fiber optics may sometimes be successfully applied to monitor distan
a surface Figure 17). As the excess gain curve figure 18 suggests, distance
measurement with bifurcated fiber optics is possible only over relatively short ran
Repeatability of distance sensing with bifurcated fiber optics demands that the reflec
of the surface and the viewing angle to the surface remain constant. Once the rg
reflectivity of the surface to be monitored is known, the desired response to the pred

displacement can be obtained through selection of sensor head and fiber (or fiber biindle)

size. Your Banner Field Sales Engineer or Factory Applications Engineer can assis

with the best selection.

or death.

WARNING These analog photoelectric sensors
NOT include the self-checking redundant circuitry necessdry
to allow their use in personnel safety applications. A sen
failure or malfunction can result@ithera high or a low sensor
output voltage.

Never use these products as sensing devices for personnel protection. Th
as safety devices may create an unsafe condition which could lead to serious

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other s
tems so designated, are designed to meet OSHA and ANSI machine
standards for point-of-operation guarding devices. No other Banner sens
controls are designed to meet these standards, and they must NOT be u
sensing devices for personnel protection.

(]

Fotonic™ is a trademark of MTI Instruments Division
of Mechanical Technology Incorporated
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Figure 19.
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of any other warranty, either expressed or implied.

yWARRANTY: Banner Engineering Corporation warrants its pr
ucts to be free of defects for one year. Banner Engineering Corpo
will repair or replace, free of charge, any product of its manufac|
Y found to be defective at the time it is returned to the factory during
I warranty period. This warranty does not cover damage or liability
athe improper application of Banner products. This warranty is in
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Banner Engineering Corp.,

9714 10th Ave. No., Minneapolis, MN 55441

Telephone: (612) 544-3164

FAX (appli@tynsi4-3573



