SM51 SerieDpposed Mode Sensors

DC sensors with metal housings: SM51EB/RB, SM51EB6/RB¢

®
A NNER

the photoelectric specialist

Banner SM51 Series dc opposed mode sensors are desi

rred
forreliable performance in especially hostile industrial enyi-

ronments. These models have totally-encapsulated circyitry
within die-cast metal housings for superior resistance|to
moisture and physical abuse. Models include: SM51HB/

SM51RB and SM51EB6/SM51RB6.

The narrow, 1/2" wide housing design has gained this fanji
of sensors the nickname of "the flatpack". Like the MINJ-

BEAM, this design allows multiple SM51 Series sensors|to

y

be easily stacked together side-by side on 1/2" centers| for

“"curtain of light" or code reading applications.
SM51 Series receivers hasemplementaridPN transistor

outputs (one normally open and the other normally closgd),

which connect directly to Banner MICRO-AMP and MAXI

AMP logic modules, as well as to most logic gates, small

relays, and other similar dc loads.

SPECIFICATIONS

RANGE: See excess gain curves in individual product descriptions

SUPPLY VOLTAGE: 10-30V dc. Max. allowable ripple 10%; supply|
current is typically less than 50 mA (emitter) and 25 mA (receive
exclusive of load).

RECIEVER OUTPUT CONFIGURATION: SM51RB has comple-
mentary open-collector NPN transistors (one normally open and

short-circuit protection. Reverse polarity protection.

RECIEVER OUTPUT RATING: Each output transistor is capable of 7/1e-2¢ Threas |
sinking up to 250mA continuously. On-state saturation voltage less than
2 volts at full load and less than 1 volt at signal levels. Off-state leakage
current less than 100 microamps. Outputs are reverse-polarity protected.

RESPONSE TIME: See individual specifications. Response time |s

=

bne
normally closed). SM51RB6 has normally open output only. Continugus INDICATOR

Dimension Drawing
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STATUS

RED: +10 TO +30 VvDC
BLACK: COMMON

WHITE : OUTPUT N.C.
GREEN: QUTPUT N.O.
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6 FOOT CABLE

#10 CLEARANCE
(2)

independent of signal strength.

REPEATABILITY:  See individual specifications. Repeatability i
independent of signal strength.

OPERATING TEMPERATURE:

oy

-40to +70°C (-40 to +158F).

CONSTRUCTION: Die-cast metal housing with stainless steel legend

Functional Schematic(see page 3 for SM51EB6/RB6)

SM51EB

+10 TO +30 vDC

plate. Totally encapsulated. NEMA 1, 2, 3, 3S, 4,4X, 12, and 13. Cables
are .15-inch diameter, PVC covered, shielded (4 conductor, 6 ft. long).

INDICATOR LED: Red LED indicator at rear of receiver (above cable
exit) lights when the receiver is seeing a "light" signal.

SENSITIVITY ADJUSTMENT:  Single-turn adjustment, accessible
by removing the nylon screw on the side of the receiver.

APPLICATION WARNINGS:

Outputs will not directly interface TTL logic, due to the reverse-polarity
protection diode. Contact the factory for TTL interfacing instructions.

The short-circuit protection may de-energize the outputs with certain
incandescent light bulb or capacitive loads. Contact the factory if thTse

loads are anticipated.
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lead to serious injury or death.

as sensing devices for personnel protection.

WARNING These photoelectric presence sensors do NOT include the self-checking redundant circuitry necessary to allow th
personnel safety applications. A sensor failure or malfunction can result inagiteaergized or a de-energized sensor output condition,

Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe condition

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI mach
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they must

!
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- SM51 Series Opposed Mode Sensers

SM51EB/SM51RB
Opposed mode

)

)

emiTTeR RECEVER

° =
I

VOLTAGE: 10-30V dc

RANGE: 25 feet (8 meters)
RESPONSE TIME: 1 millisecond
REPEATABILITY: 0.1 millisecond
SENSING BEAM: infrared, 880nm
EFFECTIVE BEAM: 0.14" dia.

1000=y, T 5] e s
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é 100 , D7 \
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[ lenses \ 30

1 ‘ ‘ ‘ H 10 20 3 40 0

1FT 10FT 100 FT

DISTANCE

1000 FT OPPOSED DISTANCE--FEET

Thefast response time and small effective beaafithis opposed mode sensor pair makes itan excellent choice for sensing small, fast-moving
over arange of up to 25 feet. Accessory lens block model L51 may be added to either the emitter or receiver or both for extended range. A

objects
ternatively

sensors may be purchased with the lens blocks already installed (order models SM51EBL and SM51RBL). With lens blocks attached, this pair will

reliably sense objects with 3/8" or larger profiles. The SM51EB and SM51RB also may be fitted with aperture block model L52AB to resol\

as small as .040" at shorter sensing ranges. The circuitry of the SM51EB and SM&diRBaible with the model MP-8 multiplexer module
to create "curtains of light" for sensing or for measuring objects that pass anywhere through a sensing plane.

Hookup to Load (SM51RB receiver)

Hookup of SM51RB Receiver Hookup of SM51RB Receiver Hookup of SM51EB Emitter
to Relay or Solenoid Sensor to Counter Emitter model SM51EB connects directly to
Receiver SM51RB offer two open collector NPN | Most counters, totalizers, rate meters, gtc| dc power supply, as shown.
outputs in a complementary configuration (one npr{ accept either output of the SM51RB.
mally open and one normally closed). The green Hookup to a battery-powered LCD type |s
output wire switches the load when the receiver "sgeg" shown here. For other types, follow the
its modulated light source (LIGHT operate). The| counter's hookup
white output wire switches in the dark conditign | instructionsforan +o-sovee = S
(DARK operate). Both output circuits can switch ip| NPN or current / g SM51EB
to 1/4 amp. sinking input
. > )
device. Countor WHITE u
+10 - 30V dc reset input dc common BLACK (@]
VaA— =
(0ooaoi
- (dc common)
Hookup of SM51RB Receiver to Programmable Hookup of SM51RB Receiver to Programmable
Controller requiring current sink Controller requiring current source
b 1 +10 to 30V dc Either sensor output is wired to any™ 1 +1010 30V dc
Either sensor output is wired di-| , 2 input of thg PLC. An external | , |2
rectly to any input of the PLC. | o h" 3 ! "pullup” resistor is connected be- o | | j
Also, connect the negative of the| o | , ;‘ o tween the input and +V of the PLC| ¢ |,
sensor power supply to the negar | v | (inputcard) power supply. Thevalug . |V | s
tive of the PLC (input card) power f ik 0 of the resistor is not critical: values| « | I 7
supply (if they are separate sup; | | S| & from 1KQ to 10KQ, 1/4 watt or || o I
plies). L de+ Hookup shownis larger, will satisfy mostinputs. Also, | " | [dccom tymeatfor il Iputs.
de com T typical for all inputs. connect the negative of the Sensor .. yuup resistor
- power supply to the negative of the togicsupply
PLC (input card) power supply (if they are separate supplies).
_ i The wiring scheme inverts the LIGHT and DARK output configuration
Hé)lf)léup_to MAG(I IAMP Logic seen by the PLC input). The white output becomes LIGHT operate, v
( eries modu eS) the green output is used for DARK operate.
The output of an SM51RB receiver may be used as an input to Banner MAXI-
AMP CL Series logic modules. The MAXI-AMP, when powered by AC
voltage, offers a DC supply with enough capacity to power one SM51 $eries
sensor. An SM51RB receiver may also be used as an input to the ayxil a'Mookup to MICRO-AMP LOgiC (MPS-15 Chassis)
input of a CL5 module. .
The output (green or white
wire) ofan SM51RB receiver
connects directly to any input)
_ of Banner MICRO-AMP
i CL3RA B vy logic-only modules. These
o POPOA 1 B e MICRO-AMP logic mod-
o @ - .
— ules may be used:
< CL5RA @E]
m CL5RB (BE] MA4-2 One-shot
@] MA5 Delay
MA4G 4-input "AND"
MA4L Latch

Q)

0

e profiles

Hle
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- SM51 Series Opposed Mode Sensors

SM51EB6 &
SM51RB6 o SM51EB6 &
Opposed (non-fiberoptic), . A SM51RB6 | SMB1EsS ar{\d SWSIRES
Opposed fiberoptic, and X 100 ] L L - AN
Diffuse fiberoptic modes E N\ ih two L51 lenses:y é 0| L7 “LVJ;";"‘”‘ = \;)
VOLTAGE: 10-30V dc ° \ £ N ompese
RANGE: 100 feet in opposed g 10 \\ - BN~ 7
mode (non-fibe_roptic). _ : : : N ot enses ‘\ 30
See excess gain curves for fiberoptic range information. LT S e N S
RESPONSE TIME: 10 milliseconds 1FT 10FT 100FT 1000 FT OPPOSED DISTANCE--FEET
REPEATABILITY: 1 millisecond PISTANCE
SENSING BEAM: infrared, 880nm
1000 + + + i + "
The SM51EB6/SM51RB6 opposed mode sensor paivésya A T3S fhers N\ i 235 fers. I R N
high gain emitter/receiver pair that utilizes an interconnectirg « 1| SVPLEBG and SMBIRES
synchronizing wire to "gate" the receiver to look for a signal ¢ *=Sms1EB6 & XX s [ \\\
only at the instant when the emitter sends a pulse from its LEDS [ SMSIRBE RN S o |&riss oeross e
Because of the high power of these sensors, they are often ised,, | forseasiings. [\ S B —
to "burn through" an opaque container (a cereal box, for ex-! \ 12
ample) to determine if contents are present. Special optics
enable them to do this job even better than other sensors which % N om \10;,,“ oPrOSED DISTANCE NaHE
may appearto have more excess gain (such as the MULTI- DISTANCE
BEAM SBEX and SBRX1). NOTE: lens blocks may be
removed for short-range "burn-through" applications. R :
This sensor pair may also be used with fiber optics by adding|the NN , ['sumsiEs and swb1res
optional FOF500 fittings (or order sensor mo&M51EB6FO | %, | I[/]] , e
andSM51RB6FO). When used this way, they provide several € -SM1EB0 & Wi Y - =
times more excess gain than the conventional SM512LBFOS [T Tl [ £ Rk LicF enses)
Range when used in the opposed mode with 1T23S individuag iooppeseamede -1\ '
fibers is 7 feet. Sensing range may be extended by use of L]9 or \ 3 —
L16F lenses (see excess gain curves). § \ ] PR S
) . L. . . AFT 1FT 10FT 100 FT OPPOSED DISTANCE--FEE
NOTE: the gain of this sensor pair is too high for use with a DISTANCE
bifurcated fiber assembly. The very small amount of light that
"leaks" through the fiber cladding within the bifurcated bundle o0
is typically enough to operate the high-gain receiver. §§M951ba'55268;0§0Mfl5{R56 i
e 0.9
F_or diffus_e (pro_ximity) sensi_ng, position two individual fibers %m I F}ilg'ggi,bml:,‘ijz 0ol vsices an:\\
side-by-side with the sensing tips parallel to each other|or paalielon | N o3 / SM51RBS _ NG
mechanically converged towards the desired sensing point Z : o \\ Difuse mode 7
The receiver has a normally open output only (green wire); the? * ] e s e o
white wire is used to synchronize the emittédOTE: for " [ o9 ~
normally closed output, order special receiver model 1 e 10|b T ST ANCE T 0096 WHITE TEST CARLLANGHES
SM51RB6DO (DO = Dark Operate). DISTANCE
Hookup Diagram Functional Schematic
+10 to 30V dc
2 SM51EB6 SM51RB6

310 0 sovae

Demodulator

N )
SM51RB6 Z| | smsiEB6
E: [7) &
i 60 o
nnect

Sync
(Conmect to
Emitter Synct

Syne
{Conneet to
Receiver Sync)

- (dc common)

Senéitivity

Alignment
Indicator

Both the emitter and receiver have white wires which conngect
together to synchronize (lock on) the pair to a narrow freqUENCY  comme O
bandwidth. These white wireaustbe connected together if the Ber A Black |
sensor pair is to operate at high gain. There is only one recgiver ~  ~ 7 T TTTTTTTTTTITOTTTTTT
output, which is the same NRrrent sinkingcircuit used in the
other SM512 Series sensors.

The output is normally open (or LIGHT operate). For a normally
closed output, specify model SM51RB6DO (DO = Dark Operatg).

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com 3



- SM51 Series Opposed Mode Sensers

Accessories and Modifications for SM51 Series Sensors

SMB500 RAR500 BZ500

Universal steel mounting bracket for 51 SeriBgght-angle beam deflector used to reflect tRéastic lens cover for any 51 Series sensor that
sensors permits adjustment in both axes. Alight beam at 90 degrees to the sensor packatpes not utilize a lens block. Used in fogd
available in stainless steel (order modRange isreduced by about 50% when using &pplications where the presence of a glass I¢ns
SMB500SS). RARS500. is unacceptable.

L51 FOF500 CF7-16

For extending the range of any of the 51 Serfaberoptic interface block. Creates fiberoptiluminum compression fitting for the cablp
emitters and receivers. When used on bae#msor from emitter/receiver pairs. entrance at the rear of the 51 Series sens

emitter and receiver, typically doubles the ran@®ntact factory for ranges. May be used with either plastic or flexible ste
of unlensed units. conduit (PVC-6 or AC-6).

%
=)
n

E

L52AB AC-6  AC-30 PVC-6 PVC-30

Model L52AB (right) is an aperture block usetihese are 6 and 30-foot lengths of flexitBeand 30-foot lengths of plastic (PVC) flexibl

with any of the 51 Series emitters and receivetgel conduit and may be used with any of toging for use with the 51 Series sensors &

to create very narrow effective beams. 51 Series sensors and the CF7-16 fittingtlte CF7-16 in food applications where flexible
rovide protection to the sensor cable. iti .

Each L52AB comes with a .040-inch dlametgIze I Dp = 5/16" O.D. = 7/16". ;tiizl. (f(g]d:li;zn(g zéllo:\/\/Se/%"

round aperture and a .030 x .125-inch rectan . T '

ﬁggfar;#éiwzhﬁ)a&icg;et blﬂ(e:kzg)ne?tﬂ?eessﬁi l’%ﬁARRANTY: Banner Engineering C(_)rpora_tion warrants its products to be free from defects fopr bne
. . h ear. Banner Engineering Corporation will repair or replace, free of charge, any product of its
becoming clogged with dirt. manufacture found to be defective at the time itis returned to the factory during the warranty periad.| This
é/yarranty does not cover damage or liability for the improper application of Banner products| This
warranty is in lieu of any other warranty either expressed or implied.

-
o

Apertures are normally used on both the emitt
and receiver.

Modification Information
for SM51 series Sensors

These modifications are available for SM51 Series sensors.sensed.Repeatability of SM51RBMHS model is 0.03 millisecond
They are not stocked, but are available on a "quote" basis:

HIGH SPEED Modification (model Suffix "MHS")

SM51RB receivers with normal response speed of 1 millisecoBABLE LENGTH Modification (30-foot cable)
may be modified for faster response. Modification "MHS" offerAny of the SM51 Series sensors may be built with a cable longerjthhn
300 microsecond (0.3 millisecond) on and off response time. Tttie standard 6-foot length. The most readily available length is 30ffeft.
modification is most often used when very small targets must lbengths longer than 30 feet may also be quoted.

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com



SM512 SerieSiber Optic Mode Sensor

Model SM512L BFO DC sensor with metal housing

®
A NNER

the photoelectric specialist

Banner fiber optic sensor model SM512LBFO is designed
reliable performance in especially hostile industrial envirg
ments. It has totally-encapsulated circuitry within a die-c
metal housing for superior resistance to moisture and phys
abuse. Itis used with Banner glass fiber optic assemblies ir
opposed, retroreflective, and diffuse fiber optic sensing mog

The narrow, 1/2" wide housing design has gained this family
sensors the nickname of "the flatpack". Like the MINI-BEAN
this design allows multiple SM512 Series sensors to be ea
stacked together side-by side on 1/2" centers for use in t
locations.

SM512 Series sensors havemplementanfNPN transistor
outputs (one normally open and the other normally close
which connect directly to Banner MICRO-AMP and MAXI
AMP logic modules, as well as to most logic gates, small reld
and other similar dc loads.

Ol
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SPECIFICATIONS, SM512LBFO Sensor

RANGE: See page 2. SENSING BEAM40 nm (infrared).

SUPPLY VOLTAGE: 10-30V dc. Maximum allowable ripple 10%;
supply current is typically less than 40mA (exclusive of load).
OUTPUT CONFIGURATION: Complementary open-collector NPN
transistors (one normally open and one normally closed), with continu
short-circuit protection. Reverse polarity protection.

OUTPUT RATING: Each output transistor is capable of sinking up
250mA continuously. On-state saturation voltage less than 2 volts at
load and less than 1 volt at signal levels. Off-state leakage currentless
100 microamps. Outputs are reverse-polarity protected.
RESPONSE TIME: 1 millisecond. Response time is independent
signal strength.

REPEATABILITY: 0.3 millisecond. Repeatability is independent g

Dimension Drawing

.25" (TYP)

2.00” (TYP)

o

pous

STATUS
(0] INDICATOR

) }*{T} MODEL SM512
-257 (TYP) LED SCANNER

RED: +10 TO +30 VDC
BLACK: COMMON

WHITE : OUTPUT N.C.
GREEN: OUTPUT N.O.

LED RN
full | e e s @)
thaprzo Teese
r e (+|]:‘

~s— LENS BLOCK
(SOME MODELS)

-
]
]
|
I
I
I #10- az TAP
|
]

-

-85”

of

=

6 FOOT CABLE
2.50" SQUARE

+#10 CLEARANCE

signal strength.

OPERATING TEMPERATURE: -40to +70°C (-40 to +158F).

CONSTRUCTION: Die-cast metal housing with stainless steel lege
plate. Totally encapsulated. NEMA 1, 2, 3, 3S, 4,4X, 12, and 13. Ca
are .15-inch diameter, PVC covered, and shielded (4 conductor, 6
long).

INDICATOR LED: Red LED indicator at rear of sensor (above cab)
exit) lights when the sensor is receiving a "light" signal.
SENSITIVITY ADJUSTMENT:  Single-turn adjustment, accessible
by removing the nylon screw on the side of the sensor.

APPLICATION WARNINGS:
Outputs will not directly interface TTL logic, due to the reverse-polari

protection diode. Contact the factory for TTL interfacing instructions.

bles
feet

SM512 Sensors

d Functional Schematic

Regulator

Red

e

Receiver

Sensitivity

Oscillator

Ali; t

Indicator

[
Lo

Black

incandescent light bulb or capacitive loads. Contact the factory if these

The short-circuit protection may de-energize the outputs with cert%)in

loads are anticipated.

+10 to 30Vde

O .
Green .~ Normally Open
\@/_’:io {Light Operate]
o
/ \ utput

Normally Closed

p White : (Dark

rk Operate)
Qutput

= common

lead to serious injury or death.

as sensing devices for personnel protection.

WARNING These photoelectric presence sensors do NOT include the self-checking redundant circuitry necessary to allow
in personnel safety applications. A sensor failure or malfunction can resiitienan energized or a de-energized sensor output conditi

Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe condition|

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI mach
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they mustjN
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- SM512LBFO Fiber Optic Sensors

SM512LBFO ]

b

Opposed fiberoptic,
Retroreflective fiberoptic, and
Diffuse fiberoptic modes

VOLTAGE: 10-30V dc

RANGE: opposed, retroreflective, 1000
and proximity modes. See
excess gain curves.

RESPONSE TIME: 1 millisecond
REPEATABILITY: 0.3 millisec.
SENSING BEAM: infrared, 940nm

33 M
A e | |
T

—SM512LBFO

e

=
1)
=]

N

IT13S fibers,
no lenses

\
/
-

1T23S fibers, |

no lenses |
|—with IT13S fibers i

Model SM512L BFO may be used with the full range of H b ! —

Banner glass fiberoptic assemblies for sensing in the fiberpp-  in 1w 0N 100W OPPOSED DISTANCE--INCHE
tic opposed, retroreflective, and proximity modes. The small PISTANCE

5
\
\
I
T
!
+
\
:
‘
\
!
I
!
!

Z->0 wumOXxm
7
wmIoz-—
W N kO kN o®

size and fast response time of this sensor make it suitable-for

most fiberoptic sensing applications. 1000

—SM512LBFO

o

In theopposed modethe sensing range is up to 10 inches % SM?WLH'-?F
using 1/8-inch diameter fiber bundles, or up to 4 inches us ngE TN T
1/16-inch diameter bundles (used when very small-diameters \
effective beams are required). With the addition of the L9|or % wo=umiine

L16F lens, these ranges are increased to 60 and 300 inghes, [Cand Lo enses

respectively. (The absolute maximum range is, as always, , A 5

numIoz-—
o & N © N A o
\\5—//

limited by the lengths of the fibers themselves.) T S OPPOSED DISTANCE-FEET
Retroreflective sensingemploys the bifurcated (branchedj
fiber model BT13S along with either the L9 or L16F lens.

Notice from the excess gain curves that the excess gain is at

its maximum when the target is close to the lens. This is in ;

contrast to most retroreflective sensors, in which the excess )
gain falls off dramatically at close ranges, and is due to tRetroreflective mode

inherent coaxial nature of the fiber bundles. Retroreflective 1

sensing is also possible using fibers without lenses, but in this
mode the fiber will reflect light directly off of objects that ar
in the "proximity" range of the fiber, typically the first inch e = “}:fAE e
from the end of the fiber. Also, the sensing range tg ac'® ({81135 fibers, and
retroreflective target is greatly reduced when a lens is not

used (generally to less than 3 feet with a 3-inch diameterg

reflector and to less than 1 foot using retroreflective tape). !

1000

1%

—SM512LBFO. ———
SvEALERO

—
e N

-

~———T

N\
)
———h L16F lens—/

R~ /
~—

omIoz-—

\

with BRT-3 reflector,
BT13S fibers, and
L9 lens

[ -

The most commonly used fiberoptic sensing mode is the ‘= 10 wr
diffuse mode, due to the ease with which fibers may be DISTANCE

8 2 16 20
DISTANCE TO REFLECTOR--FEET

=
[
o

i

100 FT

configured to sense small parts in automatic assembly ma-

chines, vibratory feeders, small conveyors, and other "one
side only" applications. Lenses amet recommended to _.

extend the sensing range of fibers in the proximity mod%',ﬁuse mode
since internal reflections from the back of the lens can cause }
false operation. If more range is necessary, it is best to use = =
two individual fibers converging slightly to intersect at the

[e)

|OBIECT]

object. If this is done, lenses may be added without concern
. . 1000
for internal reflections. = oMAl2LBEG o S\ T
Di se mode I - [ 1 | i
FIBEROPTIC INFORMATION £ i HHH 050 — [ —
IT13S: individual assembly, .06 in (1,5mm) diameter fiber bundle € 10 Range based on 90% N 025 — —
IT23S: individual assembly, .12 in. (3mm) diameter fiber bundle s '7 t cal 5o —
BT13S: bifurcated assembly, .06 in. (1,5mm) diameter fiber bundle . ey § 025 with BT13S fiber 2"
BT23S: bifurcated assembly, .12 in. (3mm) diameter fiber bundle A =< ! 050 S
T ith BT: iber -
N N\ T13S fiber: 075 h h
| \
. ; AU
L9: .5in. (12mm) dia. lens T oLy
L16F: 1.0 in. (25mm) dia. lens Em 1IN 0N 100N DISTANCE TO 90% WHITE TEST CARD-INCHES
DISTANCE
For more information about Banner glass fiber optic assemblies,

see the Banner product catalog.
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- SM512LBFO Fiber Optic Sensors

Hookup Diagrams

Hookup of SM512LBFO Sensor
to Relay or Solenoid

SM512LBFO sensors offer two open collector NH
outputs in a complementary configuration (one n
mally open and one normally closed). The gre
output wire switches the load when the receiver "sg
its modulated light source (LIGHT operate). T
white output wire switches in the dark conditid
(DARK operate). Both output circuits can switch
to 1/4 amp.

+10 - 30V dc

Hookup of SM512LBFO Sensor
to Counter
Most counters, totalizers, rate meters, €

accept either output of the SM512s. Hook
to a battery-powered LCD type is show

" here. For other types, follow the counte

hookup instructions for an NPN or curre
sinking input device.

+10 - 30V dc

==

RED

>
GREEN or

WHITE Wm ©
BLACK
dc common

Count or
reset input

- (dc common)

Joooo0

tc
P
I's
nt

Hookup to MICRO-AMP Logic
(MPS-15 Chassis)

The output (green or white wire) of SM51]
Series sensors connects directly to any inpu
Banner MICRO-AMP logic-only modules
These MICRO-AMP logic modules may b
used:

MA4-2 One-shot
@ﬁ@ MAS5 Delay
[ ‘C,L MA4G 4-input "AND"
ve o e MA4L Latch

Hookup of SM512LBFO Sensor to

Programmable Controller requiring current sink

Either sensor output is wired
directly toany input ofthe PLC.

Also, connect the negative of
the sensor power supply to the
negative of the PLC (input | .
card) power supply (ifthey are |
separate supplies). r

Q@ o = 7T

nw+H4CcCc vz -

&l [~ o o s w N |-

a
+

=y
o
Q
=}
3

+10 to 30V dc

Hookup shown is
typical for all inputs.

Hookup to MAXI-AMP Logic
(CL Series modules)

Either sensor output is wired to any
input of the PLC. An external
"pullup” resistor is connected be-
tween the input and +V of the PLC
(input card) power supply. The value
N of the resistor is not critical: values
from 1KQ to 10KQ, 1/4 watt or
larger, will satisfy mostinputs. Also,
connect the negative of the sensor,

Hookup of SM512LBFO Sensor to
Programmable Controller requiring current source

1 +10 to 30V dc

2
3
4
5
6
7

@ o -~

wHc Tz -

==~ ~0

* Use pullup resistor

power supply to the negative of the  tologic supply

PLC (input card) power supply (if they are separate supplies).

The wiring scheme inverts the LIGHT and DARK output configuration
seen by the PLC input). The white output becomes LIGHT operate, v
the green output is used for DARK operate.

The output of an SM512LBFO sensor may be used as an input to Banner

MAXI-AMP CL Series logic modules. The MAXI-AMP, when powered
AC voltage, offers a DC supply with enough capacity to power
SM512LBFO sensor. An SM512LBFO may also be used as an input

auxiliary input of a CL5 module.

RED

» @:
CL3RA — GREEN or WHITE
- & B e
> CL3RB @[}
~ CL5RA @l
Ll CL5RB @2
@ o

py
one
to the

s
Hile

Modification Information
for SM512LBFO Sensors

These modifications are available for SM512L.BFO sensors. very small targets must be sensed.
They are not stocked, but are available on a "quote" basis:

HIGH SPEED Modification (model Suffix "MHS")
SM512LBFO sensors with normal response speed of 1 millisecd@8BLE LENGTH Modification (30-foot cable)

may be modified for faster response. Modification "MHS" offerSM512LBFO sensors may be built with a cable longer than the sta
300 microsecond (0.3 millisecond) on and off response time. Thigoot length. The most readily available length is 30 feet. Len
modification is most often used on fiberoptic sensor models whienger than 30 feet may also be quoted.

Repeatability of "MHS" models is 0.1 millisecond.

d
t

ard
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- SM512LBFO Fiber Optic Sensors

Accessories and Modifications for SM512LBFO Sensors

SMB500 CF7-16 FOF500

Universal steel mounting bracket for 512 Seriéduminum compression fitting for the cablgjperoptic interface block. Replacement itefn
sensors permits adjustment in both axes. Alotrance at the rear of the 512 Series senqgfs;,M512|_B|:o
available in stainless steel (order modWlay be used with either plastic or flexible steel

SMB500SS). conduit (PVC-6 or AC-6).

AC-6  AC-30 PVC-6  PVC-30

These are 6 and 30-foot lengths of flexibldese are 6 and 30-foot lengths of plastic
steel conduit and may be used with any of {8/C) flexible tubing for use with the 512
512 Series sensors and the CF7-16 fitting3eries sensors and the CF7-16 in food applica-
provide protection to the sensor cable. tions where flexible steel conduit is not al-
Size: 1.D. = 5/16"; O.D. = 7/16". lowed.

Size: I.D. = 1/4"; O.D. = 3/8".

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner Engineering Corporation will repair ¢r replace,
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory during the warranty period. This warrapfy does not
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warranty either expressed or impli¢d.

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com



SM512 Seriediffuse Mode Sensors

DC sensors with metal housings: SM512DB, DBX, LBD, and LBDX]  the photoelectric specialist

Banner SM512 Series dc diffuse mode sensors are designepfor
reliable performance in especially hostile industrial environments.
These sensors have totally-encapsulated circuitry within die-¢ast
metal housings for superior resistance to moisture and phygical
abuse. Models include: SM512DB, SM512DBX, SM512L B[
and SM512L BDX.

Model SM512DB has a sensing range of 8 inches and a resppnse
time of 1 millisecond (ms). Model SM512DBX has greater range
(15 inches) and 10 ms response time. Models SM512LBD and
LBDX are divergent diffuse sensors with a wide field of view,
which makes them ideal for sensing of transparent objects. Seg the
individual product descriptions (page 2) for more information.

SM512 Series sensors haz@nmplementarfdPN transistor out-
puts (one normally open and the other normally closed), which
connect directly to Banner MICRO-AMP and MAXI-AMP logic
modules, as well as to most logic gates, small relays, and other
similar dc loads.

SPECIFICATIONS, SM512 Series Diffuse Sensors Dimension Drawing

RANGE: See excess gain curves in individual product descriptions 2.50" SOUARE .

SUPPLY VOLTAGE: 10-30V dc. Maximum allowable ripple 10%; 28 e  a— -
supply current is typically less than 40mA (exclusive of load). & —-‘ ‘ r
OUTPUT CONFIGURATION: Complementary open-collector NPN LG P -
transistors (one normally open and one normally closed), with continupus 25" Y f I f:c,’,":'; :mﬁ

short-circuit protection. All models have reverse polarity protection. oranm RED: <10 1O +30 VDG ] i
OUTPUT RATING: Each output transistor is capable of sinking up to sTaTus WAITE - GuTRUT N.C. daey
250mA continuously. On-state saturation voltage less than 2 volts at{full 'LNEZ'CHOR \ SREEN: oureur Mo #10-32 TAP

load and lessthan 1 voltatsignal levels. Off-state leakage currentlesgthan | @) @ ¢
100 microamps. Outputs are reverse-polarity protected. 7/16-20 THREAD . -~ senarmord i
RESPONSE TIME: See individual sensor specifications. Response Aw“ N RN
time is independent of signal strength. " /:I)

. .. . #10 CLEARANCE
ity is independent of signal strength. @
OPERATING TEMPERATURE: -40to +70°C (-40 to +158F).

CONSTRUCTION: Die-cast metal housing with stainless steel legend . .
plate. Totally encapsulated. NEMA 1, 2, 3,3S, 4, 4X, 12, and 13. Cablekunctional Schematic
are .15-inch diameter, PVC covered, and shielded (4 conductor, 6 feet

REPEATABILITY: See individual sensor specifications. Repeatab‘il- 6 FOOT CABLE Lﬂ

long).
SM512 Sensors — Red
INDICATOR LED: Red LED indicator at rear of sensor (above cable PR— Resdlator —O mowava
exit) lights when the sensor is receiving a "light" signal. % oo
SENSITIVITY ADJUSTMENT:  Single-turn adjustment, accessible <" : i O il Sor
by removing the nylon screw on the side of the sensor. 2 Aigament
Indicator
APPLICATION WARNINGS: _ _ Wi Sty i
Outputs will not directly interface TTL logic, due to the reverse-polarity «. o I Ot o
protection diode. Contact the factory for TTL interfacing instructions. Lo Lo
Black
(O Common

incandescent light bulb or capacitive loads. Contact the factory if these
loads are anticipated.

The short-circuit protection may de-energize the outputs with cert%)in

WARNING These photoelectric presence sensors do NOT include the self-checking redundant circuitry necessary to allow fheir use
in personnel safety applications. A sensor failure or malfunction can resiitiénan energized or a de-energized sensor output conditil;r/]

Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe conditionjwhich could

lead to serious injury or death.

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI machhg safety
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they mustfNQT be used
as sensing devices for personnel protection.

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com



- SM512 Series Diffuse Mode Sensoets

SM512DB  Diffuse mode

1000
— |
° B =1 o8aedT, —FSM512DB 03— SM512DB |
|| 02 \
100 ‘ ‘ 1 \\
Range based on 90% i E\l: 01 \C
C‘m S} testcard whiee H 0
il s o1 /
VOLTAGE: 10-30V dc 0=z 0.2 4
RANGE: 8 inches (20 centimeters) /’ 03
RESPONSE TIME: 1 millisecond 1 4 12
REPEATAB'L'TY 03 m|”|SeC0nd 1IN 1IN 10IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
SENSING BEAM: infrared, 940nm PISTANCE

Model SM512DB is ashort-range proximity mode sensoifor applications requiring fast response time, such as leading-pdge
detection in carton-flap gluing installations or presence sensing for triggering high-speed ink-jet type imprinters.

Itistotally encapsulatedand itslenses are hermetically sealei the case, makingadbmpletely leakproof. It should be used
to sense any matte-finish materiasuch as paper, corrugated cardboard, wood, dull plastics, or painted metal surfaces. It should
not be used to sense transparent objects or those with very shiny surfaces, (unless the position of the shiny surface cap be relial
maintained at an angle of 90 degrees to the belm)ll sense very small parts but at greatly reduced ranges: a toothpick, for
example, would be reliably sensed at a distance of up to about 1 inch.

1000

SM512DBX Diffuse mode

—SM512DBX
° > | #OBIECT = it SM512DBX—
Range based on 90% 10
reflectance white )
test cal

i
o
=]

0.5

Fwithout ler no len:

/N
N/

[l o

VOLTAGE: 10-30V dc

RANGE: 15 inches (38 centimeters) AL N
RESPONSE TIME: 10 milliseconds NI \ 12 8 24 3
REPEATAB|L|TY 03 miIIisecond 1IN 1IN 10 IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
SENSING BEAM: infrared, 880nm PISTANCE

\
wmIoz-—
o

0.5 /L52 lens—|

.
o

1.0

Z->0 oumoxm

Model SM512DBX s arelatively high power, long range proximity mode sensorlt has several times the excess gain of fhe
SM512DB, but at the cost of slower response time. It should be used in all proximity mode applications where it is ceftain that
the 10-millisecond response time is not so slow as to cause the sensor to "miss" the object (the sensor mustalisesee fhe

of the object for at least 10 milliseconds in order to turn off). An important advantage of the SM512DBX is that the repeptability
ofthe response time is extremely good (0.3 milliseconds), soitis sometimes possible to use this slower sensor in precise positionin
controls. The range of the SM512DBX may be extended to 24 inches by using the optional model L52 lens block.

Divergent 1000
SM512LBDX diffuse EEsil =t L
mode —SM512LBD, 09— A —N— }
— E o ‘
% - X 100 SM5121BDX oo // \\ SM512LBDX
/ k\ E Range based on 90% {11 N 03
™~ g T test card vhite i ﬁ °
) 6 G AR Suibtabok § o3 \\ //
A 10 0.6 [\ /
= N N—F
VOLTAGE: 10-30V dc N fsusiaten 0o
0
RANGE .11IN ‘ ‘ ‘ HWW 10 IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
LBD 3inches (7,6 centimeters) DISTANCE
LBDX 6 inches (15 centimeters)
RESPONSE TIME: Models SM512LBD andSM512LBDX are short-range divergent diffuse mode sensorwith an
LBD 1 millisecond extremely wide field of view. Because of their wide angle of view, they w#liably sense
LBDX 10 milliseconds transparent objectssuch as glass or plastic bottles and clear cellophane or poly bags at distarjces of
REPEATABILITY: up to 2 or 3inches (respectively), even when the object is at an angle to the sensing beam. M¢st other
LBD 0.1 millisecond proximity mode sensors will sense these objects (at even greater ranges) if the pbjeetidicular
LBDX 0.3 millisecond to the sensing beam, but at relative angles of even a few degrees the returned light is reflecteq off in a

SENSING BEAM: infrared, different direction and never returns to the sensor.

Both models are well-suited to applications where the object will appear within a few inches of the sensor, but where a backgrojind object
(perhaps more reflective than the object being sensed) makes differentiating between the two difficult. In this respect, the ide angle
optics of these sensors serves the same purpose as a convergent sensor. Note thatthe SM512LBD is "blind" to objects passifig very clc
to the lens. The SM512LBD has somewhat lower excess gain but a faster (1 ms) response time. See excess gain curves.
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- SM512 Series Diffuse Mode Sensers

Hookup Diagrams

Hookup of SM512 Series Sensor Hookup of SM512 Series Sensqr| Hookup to MICRO-AMP Logic
to Relay or Solenoid to Counter (MPS-15 Chassis)

SM512 Series sensors offer two open collector NPN Most counters, totalizers, rate meters, gtc . .
outputs in a complementary configuration (one npr{ accepteither outputofthe SM512s. Hookhg The output (green or white wire) of SM51p
mally open and one normally closed). The grden to a battery-powered LCD type is shown| Series sensors connects directly to any inpu
output wire switches the load when the receiver "sges" here. For other types, follow the countef's Banner MICRO-AMP logic-only modules
its modulated light source (LIGHT operate). The| hookup instructions for an NPN or current| These MICRO-AMP logic modules may be

=

(CL Series modules)

The output of an SM512 series sensor may be used as an input to Banner
MAXI-AMP CL Series logic modules. The MAXI-AMP, when powered py

AC voltage, offers a DC supply with enough capacity to power one SM512
Series sensor. An SM512 Series sensor may also be used as an inpuit to the
auxiliary input of a CL5 module.

= Tl RED O
CL3RA —1 GREEN or WHITE
> CL3RB @ < BLAck N
< CL5RA @l 4 @ \
s CL5RB @2 (o)
@ =)

o
=

white output wire switches in the dark conditign | sinking input device. used:
(DARK operate). Both output circuits can switch up +10-30v de
to 1/4 amp. o @
RED hf
GREEN or = @ = :
+10 - 30V dc Countor WHITE Wm—o
B reset input p BLACK
@ ic common
7) y 1 MA4-2 One-shot
o) - @ﬁ@ MA5 Delay
0 N L MAA4G 4-input "AND"
- (dc common) I Vac O c MAA4L Latch
Hookup of SM512 Series Sensor to Hookup of SM512 Series Sensor to
Programmable Controller requiring current sink Programmable Controller requiring current source
Eith tout is wired | P 1 +10 to 30V dc Either sensor output is wired to any . 1 +101t0 30V de
Ither sensor output Is wire 2 input of the PLC. An external 2
. . r . . r
dAIIrse(;:tIZ(t)%ﬁggt”;Egtr?(feth;ti}\jllé%f o|lls I "pullup” resistor is connected be-| o || -2
the sensor power su gI tothe * |7 s 0 tween the input and +V of the PLC| & | ¢ |
! Ff) " pply. 5 5 (inputcard) power supply. Thevalug . |v | s
negative of the PLC (input| Y| 6 \ of the resistor is not critical: values| | 7| 7
card) power supply (ifthey are| | -1 from 1KQ to 10KQ, 1/4 watt or | r ° -2
separate supplies). r = larger, will satisfy mostinputs. Also, | " | 4 coml
L & com R s, connect the negative of the Sensor, .. ,.up resisor
= power supply to the negative of the  tologic supply
PLC (input card) power supply (if they are separate supplies).
The wiring scheme inverts the LIGHT and DARK output configuration als
seen by the PLC input). The white output becomes LIGHT operate, whjle
Hookup to MAXI-AMP LOgiC the green output is used for DARK operate.

Modification Information
for SM512 series Sensors

These modifications are available for SM512 Series sensors. They are not stocked, but are available on a "quote" basis:

HIGH SPEED Modification (model Suffix "MHS") CABLE LENGTH Modification (30-foot cable)

300 microsecond (0.3 millisecond) on and off response timesngths longer than 30 feet may also be quoted.
Repeatability of "MHS" models is 0.1 millisecond.

SM512 Series sensors with normal response speed of 1 millisecang of the SM512 Series sensors may be built with a cable longerftHan
may be modified for faster response. Modification "MHS" offerthe standard 6-foot length. The most readily available length is 30ffdet.

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com
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- SM512 Series Diffuse Mode Sensefs

Accessories and Modifications for SM512 Series Sensors

SMB500 AC-6  AC-30 PVC-6 PVC-30

ic

Universal steel mounting bracket for 512 Serigdiese are 6 and 30-foot lengths of flexibitese are 6 and 30-foot lengths of plas|

sensors permits adjustment in both axes. Als@el conduit and may be used with any of {/C) flexible tubing for use with the 51

available in stainless steel (order modgh2 Series sensors and the CF7-16 fittingSteries sensors and the CF7-16 in food applifa-

SMB500SS). provide protection to the sensor cable.  tions where flexible steel conduit is not a
Size: 1.D. = 5/16"; O.D. = 7/16". lowed.

Size: I.D. = 1/4"; O.D. = 3/8".

L52 FOF500 CF7-16

Extends range of SM512DB and SM512DBRiberoptic interface block. Creates a fiberoptguminum compression fitting for the cablp

by about 50% and reduces beam diametersensor from SM512DB or SM512DBX. ~ éntrance at the rear of the 512 Series sengors.
Contact factory for ranges. May be used with either plastic or flexible stegl

conduit (PVC-6 or AC-6).

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner Engineering Corporation will repaif ofreplace,
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory during the warranty period. This warranty does not
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warranty either expressed or impl

D
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SM512 SerieRetroreflective Mode Sensors

DC sensors with metal housings: SM502A, SM512LB the photoelectric specialist

Banner SM512 Series dc retroreflective mode sensors [are
designed for reliable performance in hostile industrial envirgn-
ments. These sensors have totally-encapsulated circuitry within
die-cast metal housings for superior resistance to moisture|and
physical abuse. Models include: SM502, SM512LB.

Model SM502A has a visible red sensing beam and a very fast
response time and sensing repeatability. Itis intended primarily
for code reading applications. Model SM512LB has an infafed
sensing beam and higher excess gain. It is especially suitg¢d to
high speed sensing of small parts and precise positiorling
control.

SM512 Series sensors havemplementanfNPN transistor
outputs (one normally open and the other normally closgd),
which connect directly to Banner MICRO-AMP and MAXI
AMP logic modules, as well as to most logic gates, small relgys,
and other similar dc loads.

SPECIFICATIONS, SM512 Series Retroreflective Sensors Dimension Drawing

RANGE: See excess gain curves in individual product descriptions. . s o0 crvm .
SUPPLY VOLTAGE: 10-30V dc for SM512LBD; 12-18V dc for ' L_- ‘ alf
SM502A. Maximum allowable ripple 10%; supply current is typi- C B

cally less than 40mA (exclusive of load). - f{T} moveL sms1z :‘_(sf::::::fs)
OUTPUT CONFIGURATION: Complementary open-collector NPN RED: 10 10 +30 VDC | 7
transistors (one normally open and one normally closed), with continupus — g;arys K ComoN <. !

short-circuit protection. All models have reverse polarity protection. moleaToR SR Uy o e
OUTPUT RATING: Each output transistor is capable of sinking up 1o, . o rureso — @) 7

250mA continuously. On-state saturation voltage less than 2 volts at/fu R ¢

load and lessthan 1 volt at signal levels. Off-state leakage currentlesgthan ﬁ}\

100 microamps. Outputs are reverse-polarity protected. 6 FOOT CABLE 10 cugsaance -
RESPONSE TIME: 1 millisecond on/off. e o

REPEATABILITY: See individual sensor specifications.
OPERATING TEMPERATURE: -40to +70°C (-40 to +158F).

CONSTRUCTION: Die-cast metal housing with stainless steel . .
legend plate. Totally encapsulated; lens assemblies fully gasketed.:unCtlonaI Schematic
NEMA 1, 2, 3, 3S, 4, 4X, 12, and 13. Cables are .15-inch diameter,

SM512 Sensors

PVC covered, and shielded (4 conductor, 6 feet long). - —— Bl 5 10 o sovae
INDICATOR LED: Red LED indicator at rear of sensor (above %
cable exit) lights when the sensor is receiving a "light" signal. Recetvor > Nl S fi‘z;‘ﬁ;f‘%i:i:f;
utput

SENSITIVITY ADJUSTMENT: Single-turn adjustment, acces- 2
sible by removing the nylon screw on the side of the sensor. [ndicator

st L[ geeior PERLLUG ey )
APPLICATION WARNINGS: AN M Output
Outputs will not directly interface TTL logic, due to the reverse- vz g
polarity protection diode. Contact the factory for TTL interfacing Bk ) Gommon

Instructions.

The short-circuit protection may de-energize the outputs with certain
incandescent light bulb or capacitive loads. Contact the factory] if
these loads are anticipated.

WARNING These photoelectric presence sensors do NOT include the self-checking redundant circuitry necessary to allow thpirjuse in
personnel safety applications. A sensor failure or malfunction can result inagiteaergized or a de-energized sensor output condition,

Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe conditionjwhich could
lead to serious injury or death. r
9

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI machjng safety
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they mustfN@T be used
as sensing devices for personnel protection.
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- SM512 Series Retroreflective Mode Sensors—

SM502A  Retroreflective

mode 1000
5 S |
o B - . [ TSM502A 3 SM502A
5 * 2
RETROREFLECTOR ¢ 100 | ~N
] o - E Nt
N 3 with BRT-3 reflector 5o
1 e | Il N § 1 ~
VOLTAGE: 12-18V dc A 10 Ewith BRT-T 2 :
ith BRT-3 reflector —|{
RANGE: 6 feet (3 meters) N 3 i
RESPONSE TIME: 1 millisecond 1 4 ! 10
REPEATABILITY: 0.03 millisecond AR R weE DISTANCE TO REFLECTOR-FEET

DISTANCE

SENSING BEAM: visible red, 650nm

Model SM502Ais a special-purpose retroreflective sensor witisidle red LED light beam. It is intendegbrimarily for code
reading of retroreflective code platesn automatic warehousing or identification systems. The beam angle is factory-calit
to be within 1 degree of the mechanical axis of the sensor package, which permits multiple sensors to be mounted adja
another without concern for optical "crosstalk" or individual alignment. The SM502A will reliably differentiate 1/4-inch

The SM502A is also thiérst choice in this sensor family for general-purpose retroreflective applications at ranges out td
3 feet. Required supply voltage is 12-18V dc, and outputs are protected against momentary short-circuits. The case is
not encapsulated. For 24V dc operation, order special sensor model SM502A24V.

SM512LB Retroreflective

mode 1000 ===
m —sus1oLs |

7

P
] o &

|
[ _SM512LB

—

\
ith BRT-3 reflector —|

=
o
=]

fwith BRT-T tape

Z->0 wumoxm

omIoz-—
o » v O N B O
(——\

f
VOLTAGE: 10-30V dc b g ———

RANGE: 15 feet (5 meters) eI

RESPONSE TIME: 1 millisecond = ’e;'e::" " F\T s 6 12 15
REPEATABILITY: 0.3 millisecond ‘ A DISTANCE TO REFLECTOR-FEET

SENSING BEAM: infrared, 940nm

ModelSM512LBis aninfrared retroreflective sensor recommended for uggeimeral-purpose applicationsespecially where
high vibration or the presence of fluids, cutting oils, or other liquids dictate the use of a totally-encapsulated sensor. W
30V dc supply voltage and short-circuit proof output transistors, it is nearly indestructible. It is particelaslyited to high-

speed operationsuch as sensing small parts that move quickly through the sensing field. Its fastresponse time also perm
positioning control of moving objects (such as in indexing applications), and the 1-millisecond response time is totally inde
of received light signal strength.

Due to a lens design that reduces "proxing", excess gain falls off rapidly at close ranges. If an application requiras
retroreflective target at a range of less than about 6 inches, consider model SM502A.

rated
cent to on
wide

retroreflective code marks on 1/2-inch centers to a distance of 6 inches, or 1/2-inch marks on 1-inch centers to 12 indhes.

sealed bu

th its 10-

s precise
pendent

5ensing
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- SM512 Series Retroreflective Mode Sensoers—
Hookup Diagrams

Hookup of SM512 Series Sensor Hookup of SM512 Series Sensqr| Hookup to MICRO-AMP Logic
to Relay or Solenoid to Counter (MPS-15 Chassis)

SM512 Series sensors (including SM51RB and Most counters, totalizers, rate meters, gtc . .
SM502A) offer two open collector NPN outputs infa| accepteither output ofthe SM512s. Hookug  The output (green or white wire) of SM51p
complementary configuration (one normally openand to a battery-powered LCD type is shown| Series sensors connects directly to any input ¢f
one normally ciosed). The green output wire switche$ here. For other types, follow the countef's Banner MICRO-AMP logic-only modules
the load when the receiver "sees" its modulated light hookup instructions for an NPN or currept| These MICRO-AMP logic modules may b

=

=

source (LIGHT operate). The white output wife | sinking input device. used:
switches in the dark condition (DARK operate). Bqth 11030V de
output circuits can switch up to 1/4 amp. [ i
RED 0
GREEN or B @ = :
+10 - 30V dc Countor WHITE Wm ©
B reset input BLACK
i dc common
%) z 1 MA4-2 One-shot
o) - @ﬁ MA5 Delay
00000 [ MA4G 4-input "AND"
- (dc common) I vac 0 ¢ c MA4L Latc?]
Hookup of SM512 Series Sensor to Hookup of SM512 Series Sensor to
Programmable Controller requiring current sink Programmable Controller requiring current source
. o 1 +10 to 30V dc Either sensor output is wired to any 1 +1010 30V de
Either sensor output is wired| " 2 input of the PLC. An external | 2
directlytoanyinputofthe PLC. | " |1 75 "pullup” resistor is connected be-| o | ' |3
Also, connect the negative of o N[ s g tween the input and +V of the PLC| o g g
the sensor power supply tothe ™ | P | s (inputcard) power supply. Thevalug _ |u|
negative of the PLC (input | ¢ : 6 \ of the resistor is not critical: values| || 7
card) power supply (ifthey are | | 11 7 from 1KQ to 10KQ, 1/4 watt or | |° |2
separate supplies). r 2 larger, will satisfy mostinputs. Also, | " | [acom|
' dc com E‘/&gclgljpfgrqmr:;uts ConnECt the negat|Ve Of the Sensor*Use pullup resistor
= power supply to the negative of the  tologic supply
PLC (input card) power supply (if they are separate supplies).
The wiring scheme inverts the LIGHT and DARK output configuration (g5
seen by the PLC input). The white output becomes LIGHT operate, whjle
Hookup to MAXI-AMP Logic the green output is used for DARK operate.

(CL Series modules)

The output of an SM512 series sensor may be used as an input to Banner
MAXI-AMP CL Series logic modules. The MAXI-AMP, when powered py

AC voltage, offers a DC supply with enough capacity to power one SM512
Series sensor. An SM512 Series sensor may also be used as an inpuit to the
auxiliary input of a CL5 module.

= Tl RED O
CL3RA —1 GREEN or WHITE
> CL3RB @ < BLAck N
< CL5RA @l 4 @ \
s CL5RB @2 (o)
@ =)

Modification Information
for SM512 series Sensors

These modifications are available for SM512 Series sensorssensed.Repeatability of model SM512LBDMHS is 0.1 millisecongl
They are not stocked, but are available on a "quote" basis: (.01 millisecond for SM502AMHS).

HIGH SPEED Modification (model Suffix "MHS")

SM512 Series sensors with normal response speed of 1 millisec6ABLE LENGTH Modification (30-foot cable)
may be modified for faster response. Modification "MHS" offerAny of the SM512 Series sensors may be built with a cable longerjtfan
300 microsecond (0.3 millisecond) on and off response time. Tttie standard 6-foot length. The most readily available length is 30ffdet.
modification is most often used when very small targets must lbengths longer than 30 feet may also be quoted.
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- SM512 Series Retroreflective Mode Sensers——

Accessories and Modifications for SM512 Series Sensors

SMB500 RAR500

CF7-16

Universal steel mounting bracket for 512 Seriggght-angle beam deflector used to reflect tAluminum compression fitting for the cablé

sensors permits adjustment in both axes. Aligiht beam at 90 degrees to the sensor pack@gerance at the rear of the 512 Series sens

available in stainless steel (order modehnge isreduced by about 50% when using May be used with either plastic or flexible stegl
SMB500SS). RAR500. Use with SM502A only.

conduit (PVC-6 or AC-6).

L52 AC-6

AC-30

PVC-6 PVC-30

Replacement lens block for the SM512LB. These are 6 and 30-foot lengths of flexibitese are 6 and 30-foot lengths of plas
steel conduit and may be used with any of (R&/C) flexible tubing for use with the 512
512 Series sensors and the CF7-16 fittingSeries sensors and the CF7-16 in food appli

provide protection to the sensor cable.
Size: I.D. = 5/16"; O.D. = 7/16".

tions where flexible steel conduit is not af
lowed.
Size: I.D. = 1/4"; O.D. = 3/8".

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner Engineering Corporation will repai
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory during the warranty period. This warra
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warranty either expressed or impl

N

DI'S.

a-

rreplace,
y does not
d.
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SM512 Seriesonvergent Mode Senso

DC sensors with metal housings: SM512C1, SM512CV1, SM512DHCVihe photoelectric specialist

®
A NNER

Banner SM512 Series dc convergent mode sensors are desi
for reliable performance in especially hostile industrial envirg
ments. These sensors have totally-encapsulated circuitry with
rugged Delrifi or die-cast metal housing for superior resistance
moisture and physical abuse. Models include: SM512(
SM512CV1, and SM512DBCV

The SM512CV1 and SM512C1 have a fixed focus point 1.25 inc
from the sensor face and a .040" and .025" diameter sensing

respectively. The "CV1"has aVvisible sensing beam for easy alignn
in precise positioning control applications. The "C1" has an infra
light beam with higher gain for difficult applications. The "DBCV" ha

red
n-
ina
to
[1,

hes
5pot,
hent
red
S

a visible sensing spot only .010" in diameter for applications requitfing

a higher degree of precision. See page 3.
SM512 Series sensors haz@mplementarfdPN transistor out-

puts (one normally open and the other normally closed), which

connect directly to Banner MICRO-AMP and MAXI-AMP logi

modules, as well as to most logic gates, small relays, and other

similar dc loads.

SPECIFICATIONS, SM512 Series Convergent Senso

RANGE: See excess gain curves in individual sensor descriptions.

SUPPLY VOLTAGE: 10-30V dc. Maximum allowable ripple 10%;
supply current is typically less than 40mA (exclusive of load).

OUTPUT CONFIGURATION: Complementary open-collector NPN
transistors (one normally open and one normally closed), with continu
short-circuit protection. All models have reverse polarity protection.

OUTPUT RATING: Each output transistor is capable of sinking up
250mA continuously. On-state saturation voltage less than 2 volts at
load and lessthan 1 volt at signal levels. Off-state leakage currentless
100 microamps. Outputs are reverse-polarity protected.

RESPONSE TIME: 1 millisecond on/off. Response time is indepen

dent of signal strength.

REPEATABILITY: 0.3 millisecond. Repeatability is independent g
signal strength.

rs Dimension Drawing

.25" (TYP)

2.00” (TYP)

PUS .25 (rvp)

STATUS

(0
full

LED

=

INDICATOR

tbﬁp—zo THREAD 7C

6 FOOT CABLE
2.50" SQUARE

o

}7}19— MODEL SM512

LED SCANNER

RED: +10 TO +30 VDC
BLACK: COMMON

WHITE : OUTPUT N.C.
GREEN: OUTPUT N.O.

N

+
SENSITVITY|

-7

I
|
|
|
|
|
|
o

-

85"

'« LENS BLOCK
(SOME MODELS)

#10-32 TAP
(2)

+#10 CLEARANCE [ 25

OPERATING TEMPERATURE: -40to +70°C (-40 to +158F).

CONSTRUCTION: Delrin®(CV1, C1 models) or die-castmetal (DBCV|
model) housing; stainless steel legend plate. Totally encapsulated,;
assemblies fully gasketed. NEMA 1, 2, 3, 3S, 4, 4X, 12, and 13. Ca
.15-inch dia., PVC covered, shielded (4 conductor, 6 ft. long).

INDICATOR LED: Red LED indicator at rear of sensor (above cab)
exit) lights when the sensor is receiving a "light" signal.

SENSITIVITY ADJUSTMENT:  Single-turn adjustment, accessible
by removing the nylon screw on the side of the sensor.

APPLICATION WARNINGS:
Outputs will not directly interface TTL logic, due to the reverse-polari

protection diode. Contact the factory for TTL interfacing instructions.

The short-circuit protection may de-energize the outputs with cert

ledsunctional Schematic

bles

SM512 Sensors

Regulator

e

Receiver

Sensitivity

Oscillator

Indlcator

L5

Black

.10 to 30Vde

Normally Open
———— (Light Operatel
Output

Normally Closed

‘White
I/—O {Dark Operate)
[

Output

ain

incandescent light bulb or capacitive loads. Contact the factory if thefse

loads are anticipated.

(O Common

lead to serious injury or death.

as sensing devices for personnel protection.

WARNING These photoelectric presence sensors do NOT include the self-checking redundant circuitry necessary to allow th
personnel safety applications. A sensor failure or malfunction can result inagiteaergized or a de-energized sensor output condition,

Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe condition

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI mach
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they must

pirjuse in

ich could

!

N

safety
T be used
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- SM512 Series Convergent Mode Sensors

SM512CV1 Convergent
mode 1000——m——
—SM512CV1 oo —
° R L £ ] } SM512CV1—]
o X o0 Range basevc;l u‘régo .040
E test card " é 020 \C ,/'\
S
= o s g AN
g 0 s .020 N_S
VOLTAGE: 10-30V dc ) o
RANGE: focus at 1.25 inches (32mm) ’
. e 4 . 12 16 20
RESPONSE TIME 1 mlllls'e_cond .lllN 1IN 10 IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
REPEATABILITY: 0.3 millisecond DISTANCE

SENSING BEAM: visible red, 650nm

Model SM512CV1is a convergent sensor withiieed focus point 1.25 inches from the sensor fac&he SM512CV1 uses 4
visible red beam with a precise .040 inch diameter spot at the focal point. It is used in positioning control applicationg such a:
edge-qguiding, cut-to-length, or register mark sensing (dark colored marks only). Repeatability when approaching fronp the side
is+ .005 inch, and when approaching from the frort i850 inch. The SM512CV1 has a Detroase and totally encapsulatdd
electronics.

Note: the SM512CV1 does not have a threaded cable entrance.

SM512C1 Convergent
mode 1000 T EeT)
- SMB12C1 Lhi— | |
— B e 120 | I
© R o) E Range based on 90% —— SM512C1 ——|
~ é 100 : ref\eg;ance white \ .080 / —~—
E § N 040 3—f ~C
= e s \ o X <
G E 040 \\ L~
A 080[—\ —
VOLTAGE: 10-30V dc u : —
RANGE: focus at 1.25 inches (32mm) 20
RESPONSE TIME: 1 millisecond in 1IN 10N 100N DISTANCE TO Qo%j\l.SHTETégT CAR‘D.?INCHZE.g
REPEATABILITY: 0.3 millisecond DISTANCE

SENSING BEAM: infrared, 940nm

powerful infrared beam with a 1/8" diameter spot, and is used when large amounts of excess gain are required and/or whe|
background objects prevent reliable operation of conventional proximity mode sensors. Typical situations include reflective
sensing in dirty environments, sensing clear glass or plastic, and sensing extremely non-reflective materials such as black rubb
or rusted metal. The SM512C1 has a D&lcase and totally encapsulated electronics. Note: model SM512C1 does not have a

threaded cable entrance.

Model SM512C1is a convergent sensor witHiged focus point 1.25 inches from the sensor facelhe SM512C1 uses l
/

SM512DBCV Convergent
mode EEE I
1 1 1 o045 ] | |
% s € —SM512DBC ek SM512DBCV ——
— ¢ 100 R
E N 015
s c 7
. \T A S Range based on 90% | ||| E 0 =
G refl'ectance white s .015 7
A 10 = 2 £ 030pL
VOLTAGE: 10-30V dc v sk
RANGE: focus at .170 inches (4,32mm) I’ \ - X
RESPONSE TIME: 1 millisecond ,11IN 1IN 10N 100IN DISTANGE TO 90% WHITE TEST CARD-INCHES
REPEATABILITY: 0.3 millisecond DISTANCE

SENSING BEAM: visible red, 700nm

ModelSM512DBCVis avery precise convergent beam senstnat is ideal for detecting small black marks (such as UPC cofes)

or miniature parts such as the individual leads of an IC chip. It will also differentiate between heights of objects with an pccuracy
of better than .030 inches. The SM512DBGX4ble sensing spotis only .010 inches in diametenaking it possible to resolveg
printed marks on .020-inch spacings.

As can be seen from the excess gain curve, the signal falls off very rapidly to the front and rear of the .170-inch focalldistance
so it is imperative that the distance from the sensor to the objects being detected be precisely maintained. It is best if this sensi
distance is held to withiti .020 inches. This sensor has a die-cast metal housing.

NOTE: DelrirPis acetal homopolymer and is a registered trademark of Dupont plastics.
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- SM512 Series Convergent Mode Sensets
Hookup Diagrams

Hookup of SM512 Series Sensor Hookup of SM512 Series Sensgr| Hookup to MICRO-AMP Logic
to Relay or Solenoid to Counter (MPS-15 Chassis)

SM512 Series sensors offer two open collector NPN Most counters, totalizers, rate meters, gtc . .
outputs in a complementary configuration (one npr{ accepteither outputofthe SM512s. Hooku The output (green or white wire) of SM51p
mally open and one normally closed). The green to a battery-powered LCD type is shown| Series sensors connects directly to any input ¢f
output wire switches the load when the receiver "sees" here. For other types, follow the countef's| Banner MICRO-AMP logic-only modules
its modulated light source (LIGHT operate). The| hookup instructions for an NPN or currept| These MICRO-AMP logic modules may be

=

white output wire switches in the dark condition| sinking input device. used:
(DARK operate). Both output circuits can switch up 11030V de
to 1/4 amp. 0 b
RED hf
GREEN or - @
+10 - 30V dc Countor WHITE il
YESEUHLACK
dc common
1 MA4-2 One-shot
/ N @ﬁ@ MA5 Delay
L K " "

- common o000 SERE: Me  PUUAND
Hookup of SM512 Series Sensor to Hookup of SM512 Series Sensor to
Programmable Controller requiring current sink Programmable Controller requiring current source

. L b 1 +10 to 30V dc Either sensor output is wired to any 1 +1010 30V de
Either sensor output is wired| ” 2 input of the PLC. An external | 2
directlytoanyinputofthe PLC. | * |1 [ 5 f "pullup" resistor is connected be- o || |2
Also, connect the negative of o N[ s N tween the input and +V of the PLC| s | » :
the sensor power supply tothe ™ | P | s (inputcard) power supply. Thevalug _ |u|
negative of the PLC (input| Y| 6 | of the resistor is not critical: values| ¢ | T [ 7
card) power supply (ifthey are | | 117 from 1KQ to 10KQ, 1/4 watt or | r ° -2
separate supplies). ' 2 larger, will satisfy mostinputs. Also, | " | 4 coml v tor i,

Hookup sh i
o connect the negative of the sensor, . pulup resstor
= power supply to the negative of the  tologic supply

PLC (input card) power supply (if they are separate supplies).

The wiring scheme inverts the LIGHT and DARK output configuration
seen by the PLC input). The white output becomes LIGHT operate, whjle

Hookup to MAXI-AMP Logic the green output is used for DARK operate.
(CL Series modules)

The output of an SM512 series sensor may be used as an input to Banner
MAXI-AMP CL Series logic modules. The MAXI-AMP, when powered py

AC voltage, offers a DC supply with enough capacity to power one SM512
Series sensor. An SM512 Series sensor may also be used as an inpuit to the
auxiliary input of a CL5 module.

dc com

Q)
0

= Tl RED O
CL3RA —1 GREEN or WHITE
> CL3RB @ o BLAck N
< CL5RA @)= 4 @ \
s CL5RB @2 (o)
@ =)

Modification Information
for SM512 series Sensors

These modifications are available for SM512 Series sensors.
They are not stocked, but are available on a "quote" basis:

HIGH SPEED Modification (model Suffix "MHS")

SM512 Series sensors with normal response speed of 1 millisec6ABLE LENGTH Modification (30-foot cable)
may be modified for faster response. Modification "MHS" offerAny of the SM512 Series sensors may be built with a cable Ionge(];c!an
300 microsecond (0.3 millisecond) on and off response time. Ttiig standard 6-foot length. The most readily available length is 30}fdet.
modification is most often used when very small targets must bengths longer than 30 feet may also be quoted.
sensed.Repeatability of "MHS" models is 0.1 millisecond.
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- SM512 Series Convergent Mode Sensers
Accessories and Modifications for SM512 Convergent Sensors

SMB500 AC-6  AC-30 PVC-6 PVC-30

Universal steel mounting bracket for 512 Seriggese are 6 and 30-foot lengths of flexibléiese are 6 and 30-foot lengths of plasfic
sensors permits adjustment in both axes. Alggel conduit and may be used with any of (Ra/C) flexible tubing for use with the 512
available in stainless steel (order modgi> Series sensors and the CF7-16 fittingSteries sensors and the CF7-16 in food appli¢a-

SMBS500SS). provide protection to the sensor cable.  tions where flexible steel conduit is not af
Size: I.D. = 5/16"; O.D. = 7/16". lowed.
Note: does not attach to models SM512C1Sjge: I.D. = 1/4"; O.D. = 3/8".
SM512CV1. Note: does not attach to models SM512C1 pr
SM512CV1.
CF7-16

Aluminum compression fitting for the cable
entrance at the rear of the 512 Series sensors.
May be used with either plastic or flexible steel
conduit (PVC-6 or AC-6). Note: does not
attach to models SM512C1 or SM512CV1.

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner Engineering Corporation will repair ¢r replace,
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory during the warranty period. This warrapfy does not
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warranty either expressed or impli¢d.
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SM53E/SM53Rspecial Purpose Sensor P i

Modulated emitter/receiver pair for close-differential (low contrast) sens|ng the photoelectric specialist

Banner SM53E/R dc sensors are intended for application

necessary to break approximately 10% of the light beam to

within die-cast metal housings for superior resistance to mois
and physical abuse.
The narrow, 1/2" wide housing design has gained this family

ordered with special fittings (page 2) to allow their use in the fik
optic opposed, retroreflective, and diffuse sensing modes.

m
which the signal change too small for reliable operation wjth

conventional sensors. Typical applications include small parts
detection and thread break and web flaw detection. It is only
ta
reliable output. These models have totally-encapsulated circditry
ure

of
sensors the nickname of "the flatpack". These sensors maly be
er

This sensor pair is used with a Banner B Series ac-cou

system sensitivity is always maintained at the proper level.

fed
amplifier module (page 3). An automatic gain control feedback system adjusts the output of the emitter sg

Dimension Drawing

2.50" SQUARE -

63,5mm

25" (TYP} 2.00" (TYP) 50°

8,4mm 50,8mm 1;,7mm r
1 ‘
—g‘r} MODEL SMS3E
-25” (TYP) LED SCANNER

SPECIFICATIONS, SM53E/SM53R Sensors

RANGE: See page 2
SUPPLY VOLTAGE: 12-18V dc. Power is supplied by

that the

the companion B Series ac-coupled amplifier module (§ee

pages 2 and 3).
OUTPUT CONFIGURATION: The output of the re-

ceiver connects directly to the B Series module. The
module mounts on an MRB Series chassis. The outpyt of

s ORI the module serves as an input for a variety of output
WHITE: CONNECT 10 switch_ing devices, which also mount on the MRB Series
INDICATOR AMPLIFIER chassis.
LED N £10-32 TAP OPERATING TEMPERATURE: -40to+7CC (-40to
- C o
7/16-20 THREAD . -~ 2 +158°F).
mnniasoe, Wn sas CONSTRUCTION: Die-cast metal housing with stain
/{T} v less steel legend plate. Totally encapsulated. NEMA 1 2,
bl 3, 3S, 4, 4X, 12, and 13. Cables are .15-inch diamejer,
& FOOT CABLE #10 CLEARANCE b 25" ‘ PVC covered, and shielded (4 conductor, 6 feet long),
@ Gamm INDICATORLED: RedLED indicator at rear of emitte
(above cable exit) lights to indicate "power on". Rgd
receiver LED lights when the AGC circuit has "locked of"
to alight signal. NOTE: The AGC circuit must be "lockgd
on" for reliable sensing.
WARNING These photoelectric sensing devices do NOT include the self-checking redundant circuitry necessary to allow their §se in
personnel safety applications. A sensor failure or malfunction can result inagiteaeergized or a de-energized output condition.
Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe conditionjwifich could
lead to serious injury or death.
Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI machpe]safety
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they mustN@T be used
as sensing devices for personnel protection.
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SM53E & SM53R

Opposed mode, analog output

VOLTAGE: 10-30V dc
RANGE: 4 feet; 10 feet with

L51 lens blocks

RESPONSE:analog
SENSING BEAM: infrared,
880nm

of the AGC circuit, there is no need for a sensitivity adjustment on the receiver: sensitivity is set at the B4-6 amplifier modEe.

The output of the receiver is maintained at a level of approximately 5V dc. Any interruption of the sensing beam (as little as 10
in a short pulse at the receiver output. This pulse is then amplified by the B4-6 to provide a useful logic-level signal.

This sensor paimay also be used with two FOF500 fiberoptic blocks and any of the Banner glass fibers for fiberoptic oppose

- SM53E/SM53R Sensors

The SM53E/SM53Rpposed mode sensor pais a special pur-
pose sensor pair intended for applications where the signal chinge
is so small that sensitivity setting would be difficult with convgn-
tional sensors and where small amounts of dirt buildup wquld
preventreliable operation. These sensors are for use with the fhodel
B4-6 ac-coupled pulse amplifier module described in the Barjner
catalog. The use of automatic gain control (AGC) feedback
systemadjusts the power output of the emitter sottasystem is

retroreflective, or proximity mode sensing. (NOTE:

fiber interface blocks attached). When used with a pair of individual rectangular fibers (models IR23S, IR2.53S, or specia
possible to create'aurtain of light" to detect small parts falling at random from vibratory feeders or small presses. Itis only ne
to break approximately 10% of the light beam to get a reliable ou@thter applications include thread break and web flaw

always maintained at exactly the right sensitivityregardless of
the range, the background, or the degree of contamination. Begause

o) results

O

Order models SM53EFO and SM53RFO, sensors which have FOF-S}O

k) it is
essary

detection. A red indicator LED on the emitter verifies "power on", and an LED on the receiver lights when the AGC has "locled on"
to a signal.

SM53E SM53R
e I T T e — o S

|/ \\/ AN / ™\
| |

| Red N @ Red

+12 to 18Vch— Regulator Pow.er ON : /N | +bVde Regulator e |k )+12 to 18Vde
} / \Indlcator ]l Signal Present |
| | Detector |
|
: Oscillator Emitter : I
|
T [ !
ace O
Feedback % :Whlte //": gwb Output %

| @ i Voltage |
: : L Follower |
oy |
| Black I Black I

ac

Common % /I\ D Common

N /N 4

Functional Schematic, models SM53E and SM53R Analog Output Sensors

% {Connect to White wire of SM53R)

% (Connect to AGC Feedback of SM53E and to Input of B4-6)

Hookup to B4-6 Module

Yarn Break Detection Application
Using SM53E & SM53R

:

L] 16|

o i ot +15V dc
L S T SM53R

O
— 7 6
[TH Bas [ WHITE RED
B4-6L ] 5
{1 |B4-1500A 2 | i
2 3 0] o
+15V dc BLACK
1

MRB

120 Vac

The SM53E/SM53R sensor pair has an analog output which s
as the input to a B4-6 ac-coupled amplifidtote that the white
wires from both emitter and receiver tie together at the ampl
input. This connects together the AGC circuit which regulates
emitter output for constant received light signal strength.

model MRB chassis (shown) operates from 120V ac and pro
+15V dc to the sensors and amplifier module.

2
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- AC-coupled Amplifiers

Banner SM53E/SM53R sensors may be used with
the following Banner B Series ac-coupled amplifier

modules: o .
Output Timing Logic
Model Module Function One-shot: models B4-6 & B4-1500A
B4-6 One-shot, 1 millisecond response T T
B4-6L AC latch, 1 millisecond response — .
B4-1500A One-shot, 200 microsecond response output
B4-3 AC latch, 200 microsecond response e e B0 |
Inhibit (Pin #3) [ ]
Banner ac-coupled amplifier modules provide a means of trans-

; H A ONE-SHOT output is a pulse of adjustable "hold" duration. With the modyle
formlng the very small Slgnal Changes that are sensed by programmed for LIGHT operate, the pulse occurs when the input signal charjgds

modulated photoelectric receivers into conditioned signals thatrom dark to light. In DARK operate, the pulse occurs with a light-to-dak
may be used for process control. Modulated receiver m deggggitggh Ig‘;‘;r’;‘ggg pin#3 | ';’ye"e“ts the one-shot from triggering, but does ng
SM53R has a specially-conditioned analog output that is compat '
ible with all of these ac-coupled amplifiers. The SM53E apd
SM53R form an opposed mode pair that may be fitted with lenses, AC latch: models B4-6L. & B4-3
apertures, or fiberoptic adaptors for a variety of close-differential ’

sensing applications such as yarn break, wire break, and web|flaw

detection. The power of a modulated LED opposed sensor pair oyt T e
plus the sensitivity of an ac-coupled amplifier offer a solution|to
Input signal _-—__

many otherwise impossible sensing applications.

AC-coupled amplifiers respond only to quick changes in light leyel Inhibit (Pin #3) [ ] |

and ignore gradual changes. As aresult, very small changes injlight

level Ca” be amp“fled' AC-COUp|§d ampllflers are h.lghly sensitive An AC LATCH is a combination of a ONE-SHOT and a LATCH. A light-to-dar
to any input signal change. Their use should be limited to clgse-or dark-to-light transition (depending upon the the LIGHT-DARK operate switf
differential sensing applications where Conditioning of the opti al Position) will latch the output "on". Grounding pin #3 will reset the latch.
system (e.g. adding apertures, using fiberoptics, etc.) cannot yield

reliable sensing contrast.

=2

Allmodels have a sensitivity adjustment which sets the percen@gECIFICATIONS, B Series ac-coupled modules

of input signal change that the amplifier will respond to. The OR&ypp| v VOLTAGE: 12 to 18V dc or 12V ac at less than 1do
shot models include a single-turn locking-shaft potentiometer thtiamps, exclusive of load

adjusts the duration of the output pulse. Standard one-shot #8p T CONFIGURATION: one current sinking (NPN) open
range is .01 to 1 second. All models have a light/dark operggector transistor switch

switch that selects the direction of the input signal change (light#R31puT RATING: 250 milliamps maximum capacity; off-stat
dark or dark-to-light) that the amplifier will respond to. leakage current less than 1 microamp '

These B Series ac-coupled amplifiers are powered from 12 to fRNSING RESPONSE TIME: (see above)
dcor 12V ac. They are designed to be powered by a model MRBING REPEATABILITY:  plus or minus 2% of set time for a
Series control chassis. Module model B4-6 is pictured belowgXtremes of supply voltage and temperature

OPERATING TEMPERATURE: 0 to 50C (+32 to 122F)

The output of the B Series module is used to control an OURKL sTRUCTION: anodized aluminum housing: 2" x 2" x 3.8" with
switching device, which also mounts on the MRB chassis. OutRidhdard octal relay-style base ' '

devices are available to switch a variety of ac and dc loads. EﬂrOUNDING SYSTEM: negative side of power supply (pin 4) §&
further information on output devices, see #mecial Purpose jnternally connected to the housing and should be externally §on-
Sensors and Contro&ection of the Banner product catalog. nected to earth ground

Y7

B4-6 ac-coupled pulse amplifier

Model B4-6is an ac-coupled amplifier used to detect very small signal changes. Itis used with the
SM53E/SM53R sensor combination. Response time of this amplifier is 1 millisecond. Groundjng pin
#3 inhibits operation of the module. NOTE: Objects must be moving at a rate of at least 1 ifjch per
second to be detected reliably by the B4-6. The B4-6 is supplied with a standard male octal bpse, and
plugs into an MRB Series chassis (see hookup diagram, page 2), which also accommodates §n output
device for switching of the load.

Dimensions: 3.8" x 2.0" x 2.0"
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- SM53E/SM53R Sensors
Accessories and Modifications for SM53E/SM53R Sensors

SMB500 BZ500 L51

Universal steel mounting bracket for SM5lastic lens cover for any SM53 sensor thedr extending the range of any of the SMH
sensors permits adjustment in both axes. Atiges not utilize a lens block. Used in foaghitters and receivers. When used on b
available in stainless steel (order modapplications where the presence of a glass lenstter and receiver, typically doubles the ran
SMB500SS). is unacceptable. of unlensed units.

FOF500 AC-6 AC-30 PVC-6 PVC-30

Fiberoptic interface block. Creates fiberoptithese are 6 and 30-foot lengths of flexibléese are 6 and 30-foot lengths of plas
sensor from SM53 emitter/receiver pairs. Costeel conduit and may be used with the SM#B3/C) flexible tubing for use with the SM53

tact factory for ranges. sensors and the CF7-16 fitting to provide pigensors and the CF7-16 in food applicatiofis
tection to the sensor cable. where flexible steel conduit is not allowed.
Size: I.D. = 5/16"; O.D. = 7/16". Size: 1.D. = 1/4"; O.D. = 3/8".
Model L52AB (left) is an aperture block usef
CF7-16 L52AB with the SM53 emitters and receivers fo

create very narrow effective beams.

round aperture and a .030 x .125-inch rect

sealed clear windows to prevent the apertu
from becoming clogged with dirt.

ter and receiver.

Aluminum compression fitting for the cable
entrance at the rear of the SM53 sensors. May
be used with either plastic or flexible steel
conduit (PVC-6 or AC-6).

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner Engineering Corporation will repai
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory during the warranty period. This warra
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warranty either expressed or implj4

Each L52AB comes with a .040-inch diametg

gular aperture. The aperture blocks inclulie

Apertures are normally used on both the enfi

th
e

Cc

n-

es

—
:

rreplace,
y does not
d.
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