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MAXI-AMP ©® System

Stand-alone sensor control modules

Printed in USA

Versatile, cost-effective sensor control modules: models
available for use with most Banner photoelectric sensors

Power supply, photoelectric amplifier (CD and CM
Series), programmable timing logic (CD5, CM5, and CL5
models), and output relay in a single, compact plug-in
module

CD5, CL5, and CM5 models include 12 selectable delay,
pulse, and latch timing logic functions
(single or dual functions)

All models have 5-amp SPDT electromechanical relay
output (solid-state switch optional); some models offer
additional solid-state dc switch (see table, page 2)

P/N 32882



-MAXI-AMP "System

Stand-alone Sensor Control Modules

Banner MAXI-AMPs are the most versatile and cost-effectiBanner dc module and most dc self-contained sensors.
sensor control modules available anywhere. MAXI-AMP systep

modules combine power supply, photoelectric amplifier (CD a r, and output device for an SMI912 Seriafrinsically safe

CM series), programmaple “’.“mg logic (CD5, CMS, and CL ensor. Cl Series modules are covered in data sheet P/N 03461.
models), and output relay in a single, compact plug-in module. This

integratedstand-alonedesign saves both the expense of a separ&®5, CM5, and CL5 models include a multi-function timing log
control chassisind a substantial amount of control panel spaceircuit, which is easily programmed for twelve of the most popujar
MAXI-AMP modules are powered directly by AC line voltageand useful delay, pulse, and latch functions. MAXI-AMPs offer the
Models are available for either 120V ac or 220/240V ac operati@hoice of either single or dual timing functianghe same module.

CD Series MAXI-AMP modules accept input signals from SPIAAXI-AMPs offer a 5-amp SPDT electromechanical relay outpfit

Series MAXI-AMPs provide the power supply, current ampfi-

Series preamplified remote sensors. The preamplified designSalid-state switches are available as an option. CD3, CM3 and £L3
this system produces exceptionally high noise immunity. models offer an additional solid state dc switch.
CM Series MAXI-AMPS are designed to work with the popular linAXI-AMPs are contained in a tough NORY¥housing which
of Banner high-performance modulatemnotesensors. The CR measures a compact 1.6 x 2.3 x 4". Electrical connections are rpade
Series is a low-gain version of the CM Series, and is designedyzr any standard 11-pole round-pin relay socket (model RS-1).
use with the SP100 Series miniature remote sensors. All MAXI-AMP system modules (except model CI3RC) are CSh
CL Series MAXI-AMP modules accept input signals from angertified and UL recognized.
MODULE SUPPLY USED WITH OUTPUT LOGIC REFER TO
MODEL VOLTAGE (INPUT) CONFIGURATION | FUNCTION(S) PAGES ...
105 to 130V ac, or . i
CD3RA 12 to 28V dc CD Series MAXI-AMP cal I:r);—laefg}lrjosmNelgplam ONJ/OFF
210 to 250V ac, or modulets i:jonhaltn al wi¢ transistor solid-state (output follows input)
CD3RB 12 to 28V dc moduiated pROIOSIeCE \iicp
amplifier for use with ! See pages
CD5RA 105t0 130V ac, or | SP12 Series preamplified Selection of 12 prog- 3-9
12 to 28V dc remote sensors SPDT rammable functions
210 to 250V ac, or | (pp- 7-9). electromechanical relay including delay, pulse,
CD5RB 12 t0 28V dc limit, cycle, and latch
CM3RA 105t0 130V ac, or | cM Series MAXI-AMP | SPDT electromechani-
12 to 28V dc modules contain a cal relay, plus NPN ON/OFF )
210 to 250V ac, or | modulated photoelectrig transistor solid-state (output follows input)
CM3RB i i i
12 to 28V dc amplifier for use with the switch See pages
105 to 130V ac, or | full complement of Selection of 12 prog- 10-17
CM5RA 12 to 28V dc Sr?gg%(?clj%rl]a[t):éf?gm;)te SPDT rammable functions
electromechanical relay including delay, pulse,
CM5RB %Cigozégoaéac, o | sensors (pp. 13-17). / limit, cygle, an)é Ir:atch
CL3RA ig5t tozéglo(;/ ac, or SPDT electromechani- p—
0 c ) cal relay, plus NPN .
CL3RB 210to 250V ac, or | CL Series modules transistor solid-state | (output follows input)
12 to 28V dc gccept sI|Dg(r:1als from any gyitch See pages
anner sensor or
105 to 130V ac, or ; Selection of 12 prog- 18-21
CL5RA 12 to 28V dc module with NPN SPDT rammable functions
(current sinking) output . : c
CL5RB 210 to 250V ac, or electromechanical relay including delay, pulse,
12 to 28V dc limit, cycle, and latch
SMI912 series intrinsically| SPDT E/M relay, isolatr
CISRC 105 to 130V ac safe sensors. ed solid state DC switch ON/OFF See data sheet 03461
or Supplies 400mA to power SPDT electro- (output follows input)
CP12RC 210 10 250V MAXI-AMP modules | mechanical relay See page 22
0 ac and/or other 10-30V dc | No output device No logic function
CP12C sensing devices. (power supply only) (power supply only)




-MAXI-AMP CD Series

Programmable Modulated Amplifier and Control Modules
for use with SP12 Series Preamplified Remote Photoelectric Barrel Sensors

e Modulated photoelectric amplifier, power supply,
outputrelay, and versatile timing logic (CD5 models) | MAXI-AMP™ CD Series amplifier and control modules are

in one compact, stand-alone package designed to operate with SP12 Series
! sensors (foreground, see page 7). P
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e 120 0r 240V ac or 12-28V dc operation; requires only
the addition of a Banner SP12 preamplified opposed
mode sensor pair to create a powerful sensing systen

g

e CD5 models are easily programmed for any dfvelve
delay, one-shot, and latch functions (either single or
dual timing); interrogation schemes are possible
using auxiliary input

e Exceptionally high immunity to ambient light and

electrical noise; no false pulse on power-up _
e Rugged, 15-turn potentiometers for precise timing

and sensitivity adjustment; tough NoryP housing

¢ Includes Banner'sexclusiveAID™ alignment system

MODEL |  SUPPLY OUTPUT | LOGIC
CD Series MAXI-AMP modules combine power supply, modulatgd VOLTAGE
photoelectric amplifier, timing logic (in CD5 models) and output 105 to 130V ac. or| SPDT electro-
switch in a single compact, cost-saving module. CD Series modyle§€D3RA 12 to 28V dc ' mechanical
work together with Banner SP12 Series preamplified remote sensprs relay, plus ON/OFE
These sensors offer small size and high power, and are built to opgrate 210 to 250V ac. or| NPN transisto
in highly demanding sensing environments. Their preamplified des|gnCD3RB 12 to 28V dc ' solid-state
gives them exceptionally high immunity to electrical noise (see page 7 switch

for further information). MAXI-AMP modules themselves are als|
ruggedly built for dependable industrial duty. CD5RA

[®)

105 to 130V ac, or

12 to 28V dc SPDT electro-| 12

. . mechanical .
CD Series MAXI-AMP modules contain a state-of-the-art Banngr relay (5 amp timing

CMOS modulator/demodulator/amplifier circuit that offers high in}- cpsrp | 21010 250V ac, orf oonfa i rating)  functions
munity to both ambient light and electrical interference plus reliaijle 12 to 28V dc

sensor performance. All models have Banrextdusive, patented
Alignment Indicating Device (AID™) system, which lights an LE

indicator whenever the receiver sees a "light" condition, and pulses|the SUPPLY

LED at a rate proportional to the received light signal strength. MAXI- MODEL OUTPUT LOGIC
. . VOLTAGE

AMP modules operate from a variety of voltages (see tables at right).

All CD Series modules are programmable for LIGHT or DARK opef- CD3A 10510 130V ac, or | spsT solid-
ate. Module input response time may be set at either 1.5 or 15 milli- 12 to 28V dc state contact
seconds. The 15-millisecond response mode offers maximum sensing 210 10 250V ac. o K)ésl‘c’)v;tgg'gg ON/OFF
power (excess gain) with SP12 Series sensors. CD Series moduleg alsop3B ’

feature selectable sensor modulation frequencies ("A" and "B"). This 1210 28V dc g)n§53%f/ :r%p,
makes it possible to operate two high-powered SP12 Series sensor pairs plus solid-
using different modulation frequencies (at the same response tjmecpsA 10510 130V ac, or| state contact
setting) in close proximity to each other without optical crosstalk. 12to 28V dc for switching | 12

DC loads up | timing
CD5 models include a versatile multi-function timing logic circuit thgt  ~o-o 210 to 250V ac, or| to 30V dc and| functions
is programmable for 12 popular and useful delay, one-shot, and Igtch 12 to 28V dc up to 50mA.

functions. Each timing function has a choice of three time ranges
Timing and sensitivity adjustments use rugged 15-turn potentiometers

for very accurate settings. CD Series module circuit design prevénts
false outputs on system power-up. Generalized Hookup:models with solid-state output

The output circuit for CD3A, 3B, 5A, and 5B modules consists of two

SPST solid-state switches: one for ac loads of up to 250V ac (3/4 ampfieate ¢ —14|® ®| 3 ="
and a second for dc loads of up to 30V dc (50 mA). Models CD5RACentacts:  ACload — 5 |@) 5 @| 2 f=—"ED-
and CD5RB have a 5-amp SPDT electromechanical relay. CD3RAand -2 commen —1 6 |@ G @L< Commen
CD3RB modules have a 5-amp SPDT electromechanicalpiiagn e [ @ E‘ ’ cosa @ |11<— i
NPN transistor solid-state switch.  For more information on output L—=18|® CD5A ®10/<— Auxiliar
circuit load capability, refer to the tables (right) and the Specificatians CDsB @[ 9 F—(extanin

section on the next page.




MAXI-AMP ™ CD Series Modules Specifications

SUPPLY VOLTAGE: Models CD3(R)A, CD5(R)A:105 to 130V ac,
50/60Hz (4 VA), or 12 to 28V dc* at 70mA. Models CD3(R)B,

CD5(R)B: 210 to 250V ac, 50/60Hz (4 VA), or 12 to 28V dc* at 70mA

*NOTE: do not connect ac power when using external dc power.
OUTPUT CONFIGURATION:

CD3A, CD3B, CD5A, CD5B:Two solid-state SPST switches, one fo
ac loads of up to 250V ac and up to 3/4 amp, the other for dc loads @

to 30V dc and up to 50mACD3A and CD3B also have a logic level
current sinking NPN transistor switchat pin #9, maximum load 20mA
at 12V dc max.

CD3RA and CD3RB: SPDT electromechanical relay (see specific
tions, below) plus an NPN transistor solid-state logic-level dc switch
pin #9, maximum load 20mA at 12V dc max.).

CD5RA and CD5RB: SPDT electromechanical relay (specs below).

SPDT Electromechanical Relay Specifications:

CONTACT RATING: 250V ac max, 24V dc max, 5 amps max.

(resistive load), 1/10 H.P. at 240V ac. Install a transient suppres
(MQV) across contacts that switch inductive loads.
CLOSURE TIME: 10 milliseconds max.

RELEASE TIME: 10 milliseconds max.

MAXIMUM SWITCHING SPEED: 20 operations/second
MECHANICAL LIFE: 20,000,000 operations

AMPLIFIER:

RESPONSE SPEEDProgrammable for 1.5 or 15 milliseconds. NOTE:

use 15 millisecond setting for maximum sensor excess gain.
MODULATION FREQUENCY: selectable, "A" or "B".

SENSOR LEAD LENGTH: 100 feet (30 m) maximum, each senso
When splicing, usseparatecable for emitter and receiver, or orde
sensors with extended cable length.

SENSOR HOOKUP: One SP12 Series opposed mode sensor pair
amplifier module. Additionally, one self-contained sensor may
connected at pin #9 (CD5 models) to provide a RESET or INHIB
signal. +15V dc power for this one additional sensor is available
module pin #3 (40mA maximum load).

TIMERS (CD5 models only):
Timing ranges: LOW range - 10 to 150 milliseconds
MIDDLE range - 0.1 to 1.5 seconds
HIGH range - 1 to 15 seconds
Repeatability: +/-2% of set time over all extremes of
supply voltage and temperature

ADJUSTMENTS: Miniature switches are provided for programmin
of LIGHT/DARK operate, amplifier response time, modulation fre
quency, normally open or normally closed output and timing functi
(CD5 models). 15-turn clutched potentiometer for gain (sensitauitgt)
time settings (CD5 models).

OPERATING TEMPERATURE: 0 to 50C (+32to 122F).
INDICATOR LEDs: Two LEDs. A red indicator LED is "ON" when

Functional Schematics
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NOTE #1: power is available at pins #3 (+) and #1 (-) for an external 10 to 30
device (see hookup example, page 9). Current available is 40 mA at 120V ac
ac) line level; 30mA at 105V ac (210V ac) line level. Alternately, the module mg
powered by 12 to 28V dc at pins #3 (+) and #104¢).not connect ac voltage whe
" using external dc power.

NOTE #2: pulling pin #9 low (to common) will inhibit the timing, or reset the latch
of CD5 models (see "Description of Logic Functions", page 6).
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NOTE #3: pin #9 of CD3 models may be connected directly as the input to Banng
Series MAXI-AMPs or to Banner MICRO-AMP™ or Plug Logic modules (9
hookup example, page 9).

=

the module outputis energized. Exclusive Banner Alignment Indicat

ng

Device (AID™) system lights another red LED indicator whenever t
receiver "sees" its own modulated light source, and pulses it at a
proportional to the strength of the received light signal.

CONSTRUCTION: Rugged Noryl polyphenylene oxide (PPD
housing, 1.6" x 2.3" x 4". Standard round-pin 11-pole plug base.

Noryl®is a registered trademark of General Electric Co.

Generalized Hookup:
models with electromechanical relay output

SPDT 5A —1|>|@ @)oo |a——LED +
Relay | @% GP| -— LED -
Output | @ CD3RA Yﬁ@i<— Common
AC @@’ ‘ CD3RB @) o) re—PT-
supply —|eo |@S|| CDSRA @) S e—PT +
CD5RB @) o [— Auxiliary

(see table)

ne

raBimension Drawing
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RS-11 Socket

;

1.0" Max.
(25,4mm)
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2.7" -
(68,6mm)




Amplifier Programming (all CD Series modules)

Amplifier response conditions may be programmed via the group of fotiion frequencies. This makes it possible to use the two sensor pairs
switches located on one of the narrow sides of the MAXI-AMP™n close proximity without optical crosstalkBoth amplifiers must
module. be set for theameresponse time (either 1.5 or 15 milliseconds)
ensure freedom from crosstalk.

Switch #1selects the modulation frequency of the amplifier and the

emitter light source. When two pairs of SP12 Series sensors are befagiitches #2 and #3re used to program the amplifier responke
used in close proximity to each other, the modulation frequency switdghme. The 15 millisecond setting allows SP12 Series sensofs to
of their respective CD Series modules should be stffesentmodula-  operate at their maximum excess gain.

(0]

Switch #4is used to select LIGHT OPERATE or DARK OPER

————————————
T ATE. Inthe LIGHT OPERATE mode, the output will energize (Jn
_ ON/OFF or LATCH operation) or the timing function will initiate (i
Factory settings are DELAY, ONE-SHOT, or LIMIT operation) when the receiv
fho&/vnl_at 'Sft' Ttr:.e _ "sees" sufficient light (excess gain greater than 1X). In DARK
underiined” Setings I 5pERATE, the output will energize or timing will begin when the
table below are factory ; . - .
settings. receiver is sufficiently dark (excess gain less than 1X).
AMPLIFIER SWITCH | SWITCH | SWITCH | SWITCH
PROGRAMMING #1 #2 #3 #4
Modulation freg. "A" OFF _— — J— . ) .
- — The diagram at the left shows the location of switches 1-4
Modulation freg. "B’ ON _— — [R— . . .
= — and the table summarizes the settings required for each
— 1.5 millisecond response | —— OFF OFF | — response condition.
L T =1 15 millisecond response | —— ON ON J—
:’”‘:’”D ; Light operate — | — | — | o NOTE: An adhesive-backed mylar label is supplied. It may
Dark operate — | — | — | o be marked to indicate switch programming and then ap-

plied to the MAXI-AMP housing as a switch cover.

Timing Logic Programming (cbs models)

Settings illustrated below are factory settings. Factory settings are "underlined" in the table.

ON=> TIMING LOGIC SWITCH [ SWITCH | SWITCH | SWITCH | SWITCH | SWITCH| SWITCH | SWITCH | SWITCH| SWITCH
T ] PROGRAMMING | #1 #2 #3 #4 #5 #6 #7 #8 #9 #10
o lD: on/off ON |ON |ON |OFF | oN | | ON | — | — | —
— FCID> On Delay ON ON OFF | OFF ON OFF ON _ | —
D
§ / @ IE Off Delay ON OFF | ON OFF ON OFF | ON — | — | —
(= i} ON OFF OFF OFF ON OFF ON —_— —_— —_—
> [:ID 4 On and Off Delay
> One-shot OFF | OFF | ON OFF ON OFF ON | — | —
=] 5
= (D
Delayed One-shot OFF | OFF OFF | OFF ON OFF OFF — | —
I 6
Limit ON ON OFF | OFF OFF | OFF ON — [
;
[jm Repeat Cycle ON OFF | OFF | ON ON OFF ON _ —_ | —
I 8
= AC Latch OFF ON ON OFF ON ON ON — —_— I
. [ 1 | [:‘.D 9 DC Latch ON ON ON OFF ON ON ON J— —_ —
— — T——
| (Il o Delay and Latch ON | oN |oFF |OFF | on | on ON — | — | —
—HEHEE Limit and Latch ON ON OFF OFF OFF ON ON —_— — —_—
N/C Output OFF _ —_
A group of ten switches, located on the side of the module opposite the amplifier progjrafHO Output N )| ==
switches, is used to select the timing logic for the CD5 models. .15 Sec. Max. Time — | OFF | OFF
. . . . 1.5 Sec. Max. Time — | ON | O
Switches #1 through #7 are used to select the logic function. Switch #8 programs the outpttior
either NORMALLY OPEN or NORMALLY CLOSED operation. Switches #9 and #iQ 15 Sec. Max. Time — [ OFF ] ON

program the time range(s). There are three ranges: 10 to 150 milliseconds, 0.1 to 1.5 seconds,

and 1to 15 seconds. The programmed range will be the sabpoétfurnctions of a dual timing  The diagram shows switch locations, and th
mode (ON & OFF DELAY, DELAYED ONE-SHOT, and REPEAT CYCLE). Howevertable summarizes the program switch posi
DELAY and HOLD times are independently adjustable within the selected range. tions.
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Description of Logic Functions for CD5, CL5, CM5, and CR5 models

ON/OFF: onioFr operation does not involve timing. The output simply follows the action of the input s

hnal.
Grounding pin #9 (AUXILIARY) turns the output "off", regardless of the state of the input signal. This may be accomjjlished
n . by closing a switch or relay contact between pins #9 and #1 (common), or by connecting an open collector NPN (currerg sinking)
ouTPuT output of any external dc device directly to pin #9. NOTE: connect the COMMON of any external dc device to pin #}. of the
sional L NN Bl VAXI-AMP to establish a voltage reference between the dc supply for the external device and the internal dc supdy of the
MAXI-AMP.
Sl ON DELAY:: The ONDELAY timer keeps the output "off" until the selected LIGHT or DARK signal has been prdsent
OUTPUT || forthe preset "DELAY"time. Ifthe input signal is interrupted, the timing is reset and starts over with the next sigmalinGr
roean . pin #9 immediately cancels an output in progress and resets the delay timer. The delay timer is restarted when tmintjibit sig
SIGNAL : is removed, if an input signal is present.
HOLD HOLD
OFF DELAY: The output energizes immediately when the input signal occurs, but does not de-energize until thg signal
OUTPUT has been removed for the preset OFF-DELAY ("HOLD") time. Grounding pin #9 prevents an output from occuringd If an
siona 0 | inhibit input occurs during an output, the output remains "on" for the remainder of the OFF-DELAY time.
DELAY HOLD ON & OFF DELAY: 0N and OFF DELAY logic combines both timing functions into a single mode. The pN-
w DELAY ("DELAY") time and the OFF-DELAY ("HOLD") time are independently adjustable within the selected time rghge.
OUTPUT = Momentary grounding of pin #9 during the ON-DELAY period resets the DELAY timer. Aninhibit signal which occurs during
sicnar N~ an output will allow the output to stay energized for the remainder of the OFF-DELAY time. ON and OFF DELAY Iqgic is
often used in jam and void control, high/low level control, and edge-guiding applications.
i:io,{ i ONE-SHOT: The output of a ONE-SHOT function is a pulse of adjustable "HOLD" duration which is indeperjdent
outeur I TN of the duration of the input signal. With the MAXI-AMP programmed for LIGHT operate, the pulse occurs when thq input
signal changes from dark to light. In DARK operate, the pulse occurs with a light to dark input transition. Grounding pin #9
sionaL L NN prevents the one-shot from triggering, but does not affect a pulse already under way.
pewav. wowo . oeay woe . DELAYED ONE-SHOT: ADELAYED ONE-SHOT is initiated by either a momentary or maintained ingut
signal. This input starts the adjustable "DELAY" period, after which the output pulses for an adjustable pulse ("HOLDJ) time.
OUTPUT . B\ further action occurs unless the input is removed and reapplied, beginning a new sequence. Grounding pin #9 quring the
sienaL M I delay period will cancel the sequence, and no output occurs. This feature is often used for inspection/rejection confol logi
An inhibit signal will not affect a pulse under way.
HOLD LIMIT: The output of the LIMIT function follows the action of the input, as it does with the ON/OFF function. Howpver,
N E an input signal which is longer than the adjustable LIMIT ("HOLD") time will turn the output "off". Removing the input ggnal
ouTPUT resets the timer. This function is sometimes called "TIME LIMITED ON/OFF", and is useful for energy consenfation.
sovac LBl N Grounding pin #9 cancels the output. Lifting the inhibit restarts the LIMIT timer, if an input signal is present.
REPEAT CYCLE: The REPEAT CYCLE function provides an oscillating output when an input signal is prepent.
Presence of an input signal triggers an adjustable "DELAY" timer. After the delay, the output energizes for an adjustable
DELAYW "HOLD" period. If the input remains, the output continues to cycle "on" and "off" at this rate indefinitely. When the pignal
OUTPUT is removed, any output in progress completes and then remains "off" until the next signal and DELAY period. Grounfling pin

siona N

#9 cancels the sequence, but will allow the completion of a "HOLD" period in progress. Lifting the inhibit signal beg
DELAY period, if an input signal is present.

ns the

ding
he

moved
cycle.

AC LATCH: AnAC LATCH is the combination of a ONE-SHOT and a LATCH. A momentary or sustained ipput
ourrur N NN @ will latch the output "on”. Grounding pin #9 will reset the latch, even if the input signal remains. The output wilatat r
sianac— I until the input signal is removed and then reapplied.
—u—- I -
RESET BE mm . DC LATCH: The output will latch "on" whenever the selected LIGHT or DARK input condition occurs. Grour
ouTPUT pin #9 of a dc latch will turn the output "off" regardless of the state of the input signal. If the signal is present velset
sionaL—— NI s removed, the output will immediately latch "on" again.
— DELAY
RESET _r____-_ DELAY AND LATCH: TheDELAY +LATCH is a combination of the ON-DELAY and DC LATCH functionq.
oUTPUT | DN = Aninputmust be present for at least the adjustable "DELAY" time for the output to latch "on". If the input signal is rej
during the timing cycle, the timing is reset. Momentary grounding of pin #9 resets the latch and/or the DELAY timing
siova. L SN o grounding of pin #9 inhibits any output.
HOLD
RESET —l-;.l—"-— LIMIT AND LATCH:  The LIMIT + LATCH operates exactly like the LIMIT function, except that the LIMI
ourrur SR NN NN ("HOLD") timer can be resenly by the auxiliary input. An output remains latched "off" until reset by momentarily groundging
sicna 1IN BN pin#9. Inadditionto resetting the timer, grounding pin #9 will hold the output "off", regardless of the state of tigriap




-MAXI-AMP ™ System

SP12 Serie®pposed Mode Remote Modulated Barrel Sensors
for use with MAXI-AMP CD Series Modules

e Leakproof NEMA 6P threaded-barrel opposed mode
remote sensor pairs; VALOX® or stainless steel housing

SP12 Series sensors (foreground) shown with MAXI-AMP ™
CD Series amplifier and logic
e Compact and powerful: 1/2" (12mm) in diameter by 2" | modules (see pages 3-6).

long; 200-foot sensing range. Apertures are available.

e Special preamplified circuit design for noise immunity
equal to that of self-contained sensors

Banner SP12 Series sensors are a family of powerful, modula

totally-encapsulated opposed mode remote sensor pairs in compact,

threaded-barrel type housings. They are the ideal choice for appl
tions that require high excess gain together with small size in diffic
sensing environments. SP12 Series sensors are especially effecti

ed,

ca-
It
Ve at

penetrating heavy contaminants when used at close range.

The preamplified design of these sensors results in exceptional npi Models are also available with QD connectors (page [B)

immunity. Signals carried along remote receiver cables are oftem
subject to interference (from electrical noise sources) that can bé as
strong as (or stronger than) the desired light signal. The severity of this
problem often worsens with increasing sensor cable length. SP12100

Excess Gain Curve Beam Pattern

Series receivers contain a preamplifier that immediately boosts the \ gg’;jsgg"nfgde 60
received light signal to a high level before sending it down the cable t@ A\ -emitters and 40 ~
the rest of the sensing system. € 100 Syt I, 20|\ SP12 Series emitters

s 1 C 4 \-and receivers
SP12 Series sensors are designed for use with the Banner CD Sgries o nse 1l N S~ /
MAXI-AMP™ modules. CD Series modules provide sensor power,s 1 \ R . G i s 2
additional amplification, a choice of several programmable timings e NN 60 15ms response-|
logic functions (CD5 models), and output circuitry for interfacing to , \HPHHI \ Y H

aload. They also allow two different programmable sensor modulatjon  ° &
frequencies, making it possible to use multiple high-powered sensor
pairs in close proximity to each other without optical crosstalk. CD
Series modules are available for a wide range of supply voltages. E ifi i
CD module powers one SP12 emitter/receiver pair. See page 3 for m%ljeemﬂcatlons' SP12 Sensors
information. SUPPLY VOLTAGE: sensors are powered from a Banner CD Serfes
) - MAXI-AMP™ module (see page 3).
SP12 sensors are rated NEMA 6P (IEC IP67) for use in wet locatio

There is a choice of either VALOXr stainless steel housing style (segiNGE' up to 200 feet in opposed mode (see gain curve, above}.
table, below). Positive sealing at both ends of the sensors, withREESPONSE SPEED: selectable for 1.5 or 15 milliseconds; a functign
exposed epoxy interfaces, eliminates all leak paths (including capill&fthe MAXI-AMP CD Series module.
leakage). Electronics are fully encapsulated for maximum resistancei®HT BEAM: infrared LED, 880nm. Effective beam diameter: 3/g'".
mechanical shock and vibration. Lenses are acrylic, and quad-r&gNSTRUCTlON. NEMA 6P.

sealed. These sensors may be used with watertight, thread-on ap&fim diameter tubular threaded VALOMX stainless steel housing
tures to create very narrow, very powerful effective beams (see ngxitive sealing at both ends, quad-ring sealed acrylic lens. Electrdnics
page). fully epoxy-encapsulated. Two jam nuts are provided: VAE@¢

. . . . VALOX® units; stainless steel for stainless steel units. Mountjn
A 1/2" clearance hole is required for mounting. Alternatively, thequires 1/2" diameter clearance hole. g

Banner model SMB12MM mounting bracket may be used (see n )

page). SP12 Series sensors are supplied with 6-1/2 feet of P@%—ERAT'NG TEMPERATURE: -40 to +70C (-40 to +158F).
covered attached cable, or QD connectors (page 8). Options for mo@&lBLE: sensors are supplied with 6-1/2 feet of PVC-covered 2- of 3-
with attached cable are summarized below. The maximum recotinductor cable. Models with QD connectors are available (pagq 8).
mended emitter or receiver cable length is 100 feet (each). VALOX®is a registered trademark of General Electric Co.

10FT 100 FT OPPOSED DISTANCE--FEET

DISTANCE

1000FT

SP12 Series Barrel Sensors Dimension Drawing

Model Type Housing Material 8 Eooh ™
SP12SEL Emitter Stainless steel

SP12PEL Emitter VALOX®

SP12SRL Receiver Stainless steel -

SP12PRL Receiver VALOX® -

- 12x1mm Thread
(.47" Max. 0.D.)
1.5" Length

NOTE: Models with 30-foot attached cablare available (contact factory
for information). 2- and 3-conductor 50- and 100-foot extension cableg
(without connectors) are also available. For 2-conductor (emitter) cgble:
order model EC12E-50 (50") or model EC12E-100 (100"). For 3-condycto

(receiver) cable: order model EC12R-50 (50') or model EC12R-100 (1p0"). (Provided)




SP12 Serie®pposed Mode Remote Modulated Barrel Sensors
with Quick Disconnect (QD) Cable Option

The stainless steel models of SP12 Series modulated remote barrel sq
may be ordered with a built-in connector designed to matewiitifast™
quick-disconnect (QD) cables. The resultant sensor model numbers

SP12SELQD(emitter), and
SP12SRLQDreceiver).

The mating cables are ordered separately. Cables are available in 1% foot
lengths with either of two styles of mating connector. Cable model MQDOC-
415 has a straight connector, and model MQDC-415RA has a right-angled
connector (see drawings below). In both models, the plug body is molded
to the PVC cable for waterproof integrity. Plug contacts are gold-platgd.

Dimensional Information for MQDC-415 Cable Dimensional Information for MQDC-415RA Cable

g —. White wire
e
o

LRl
\ o .
\\\T | Blue wire

White wire
(7 i \“ Black wire
ax. dia. (7 \ Blue wire |
mm) \ Qf | | \ .
t \T ~—— Black wire e A\~ Brown wire

— Brown wire

\zﬂm_

15 Foot PVC-covered
4-conductor eable

12x1mm Thread SMB12MM bracket:
(.47" Max. 0.D.)

Jam Nuts
(Provided)

60"
(15,24mm)

1.00"
(25.4mm)

Apertures

Rectangular and circular thread-on watgr-
tight apertures are available for SP[L2
sensors. Apertures are used to shapela
size the sensor's effective beam and to
protect the sensor's lens. Use of apertdres
with these high-gain sensors makeg—t
possible to create very narrow, concentrated sensing beamp fqr | [
demanding applicationsAperture Kit AP12SC includes three ;
round apertures with openings of .02", .04". and .10" diameter. me‘égi;ﬁ’
Aperture kit AP12SR has three rectangular apertures .02", .04",

and .10" wide. Both include lens, o-rings, and thread-on hous|ng.

'..485" Dia.

18" Slot 12 R(2) 7 (12 32

(4,57mm) (3,05mm)
||

1.50"
(38,1mm)

Dimension Drawing Model SMB12MM Mounting Bracket
, /\( 38" ModelSMB12MM is a stainless steel mounting bracket for SP1
2.40 9,6mm Series sensors. The sensor mounts to the bracket using the twjo
’ nuts supplied with the sensor. This rugged, slotted bracket allo
.50 +10 degrees of lateral movement. Bracket is 12-gauge stainld
’ / steel. The bracket mounting holes accommodate #8 hardwarq.

am

SS




SP12 Sensor Hookup to CD Series MAXI-AMPY Modules

1) Hookup of SP12 Series Sensors (all models)
SP12 Series sensors are especially designed for use with CD Series modules. The basic hookup is given here (QD sdrsenjndtieth $1AXI-AMP ™

this page).

Models with isolated solid-state contacts

LED + (white) Emitter Receiver

DC Load — &) @ | — 2 T, — AR
mn Ty EeEe o millims i ——
L@ CD3A ?@? PT - (blue)
SUPPLY" o @E‘ ‘ CoSA @% PT + (brown)
= CcDsB @ii AUX

Models with electromechanical relay contacts
Emitter Receiver

—® :LED"-(White) VSTV b — TSR EU T Y
we B oo milfim= i ———
r || Cco3ea NI N M IS
il TEIE| e e o
@)= F—AUX

*105 to 130V ac or 210 to 250V ac, 50/60Hz, depending on model. To power the MAXI-AMP™ module from a dc supply, conng
+12 to 28V dc a70mA to terminal #3 and dc common to terminal #1. Make no connection to terminal #7 or #8.

CD Series module supports use of one pair of SP12 Series sensors. CD5 Series module models also support use of a GATT &emsiditatiiin #9 (below|,

2) Logic Level NPN Output (CD3 models)

Typically, the CM5 module would

CD3RB modules offers a logic-level NPN (current sinking) output which may 16 2? gggtz‘y&edéﬁréﬁgH%NTE]gggT
be used as a fast-response solid-state inhibit signal to the AUXILIARY input Gate SP300D function. If the SP12 pair "sees” ar
of MAXI-AMP CD5, CL5, CM5, or CR5 Series modules. This output may (Interrogate) accepte;ble condition when thd

also serve as an input to any M- SP300D senses the leading (or trai

[SSYSSY

CRO-AMP™, Plug Logic, or CL _ . o . :
Series logic modu%e. ?n addition, =@ e :vrheI:\ !ng) nge Qf a product, the CD3.W'"
- ! D ovs D \ inhibit a reject pulse from occuring.
this output may interface to other dc @ Bl
devices or circuits like counters, _AC 2@  models @) & black
"’ Supply —[*|@ @2 red
rate meters, or programmable logic @la e

controllers. Switching capacity is Inhibit Data
20mA maximum at 12V dc max. (Inspection)

The example here shows the use of ) [white s Sei mer/ i
SP12 Series sensors and a CD3 mod- - % D3 -|l|l||l|l|l|l|l|l|§i!!!!lliNNl\l\llll —_—
ule to provide inspection informa- AC —u% models E'{l;svn

tion, with the SP300D functioning ~ SuPly —|
as a product (GATE) sensor.

See Hookup Diagram #1 (above) for load and power connection informa

ior.

3) Power for External Devices (all models)
+15V dc @40mA

External 10 to 30V dc devices such as (Img‘,‘ggite)
self-contained sensors may be connected
between terminals #3 (+) and #1 (-) of
any CD series MAXI-AMP module.
Terminal #3 offers 40mA maximum. supply

This is sufficient to power most Banner ‘m
self-contained dc sensors. b ses12 | /] anevedton)
As the example at the right illustrates, 4

the current sinkingoutput of a self- \

contained sensor powered by the MAXI- NOTE: Black wire from White Bmwnf\ Blue

AMP may be used as the input to the is not used +1(§\§)dc (#1)
AUXILIARY terminal of a CD5 mod- -

ule.




-MAXI-AMP ™ CM Series

Modulated Amplifier Modules R Recognized @ ceriied
= 105to 130V ac, or | SPDT electro-
@i I CM3RA 12 to 28V dc mechanical
3 relay, plus NPN ON/OEF
f,lf.ic, - 210to 250V ac, or | transistor solid-
s LE CM3RB | 121028V dc state DC switch
. i CM5RA i(z)St;ozéiiO(\jiac, o sPDT electro- 12
- o mechanical relay timing
g “ﬁk 210 to 250V ac, or | (5 amp contact -
— CMSRB 12 to 28V dc rating) functions

CM Series MAXI-AMPs combine power supply, modulated photaninimizes optical "crosstalk" between adjacent sensors. Unlike other
electric amplifier, timing logic (in CM5 models) and output relay in amplifier designs, input response time settings of the CM Sefjes
single compact, cost-saving module. CM-series modules work tedules damot affect sensor range.

gether with the popular family of Banner high-performance modulatéﬂAS models include versatile multi-function timing logic circuit

remote sensors (pages 13-17). These Sensors offer sma_1|| SIZ&, iih is programmable for 12 of the most popular and useful delfy,
excellent optical performance, and are built to operate in hig

demanding sensing environments. MAXI-AMP modules themselvaég_smt’ and latch functions (see page 6). Each timing function his a

are also ruggedly built for dependable industrial duty.

ice of three time ranges. Timing and sensitivity adjustments pre
accomplish-ed via rugged 15-turn potentiometers for very accurfte

CM Series MAXI-AMP modules contain the state-of-the-art Bann&gttings. CM Series circuitry is designed to prevent false outputsfon
custom-designed CMOS modulator/demodulator/amplifier circuit, Gi/Steém power-up.

fering h_igh immunity to both ambient light and electrical intlerf_eren%n auxiliary input is available on CM5 models for interrogation or respt
plus rellablg sensor per_formance. .A" rrI]odeIT?WrI\ave Barmeﬂ_sswg, of the selected logic function (see example, page 17). Page 6 descfibes
patented Alignment Indicating Device ("AID™") system, which light,e ¢nction of the auxiliary input for each logic mode. A dc powegr

an LED indicator whenever the sensor sees a "light" condition, o : - 3 ;
pulses the LED at a rate proportional to the received light sig%; ply is included for powering an additional self-contained dc sendor.

strength. The output circuit foall CM Series modules is an SPDT 5-amp electrcl
echanical relayAdditionally, CM3 models have an NPN transisto

lid-state switchThe output may be programmed for either normall
or normally closed operation. A solid-state relay is offered agan
oﬁon to the electromechanical relay (see information below).

All  CM Series modules are programmable for LIGHT or DAR
operate and either high or low hysteresis. Input response time ma;
set at 0.3, 2, or 10 milliseconds. The 10-millisecond response m
offers enhanced immunity to electrical interference ("noise"), and a

Solid-state Output Option

CM Series modules are available with a solid-state relay which replaces the SUPPLY

electromechanical relay. This is actually two SPST solid-state contacts. dndVIODEL OUTPUT LOGIC
contact will switch ac loads.  The contact is rated at 250V ac maximum ahd VOLTAGE

3/4 amps maximum at 25 degrees C (derated to 1/2 amp at 50 degrees C). TE?M 3A 105 to 130V ac, or | SpPST solid-state

other solid-state contact will switch dc loads of up to 30V dc and up to 40 12 to 28V dc contact for

milliamps. Both contacts are isolated from the MAXI-AMP power supply. switching AC ON/OFF

210 to 250V ac, or

loads up to 250
CM3B | 12t028vdc P

coome %0 waa——»@E 314 amp, plus
contacts: AC foad —Jun |G LED - CM5A 105 to 130V ac, or solid-st%tg con-
Load common —e (D cmsa G COMMON 12 to 28V dc tact for switch- 12
AC TN @B” CM3B PT - ing DC loads up| timing
SUPPLY —w [@) CM5A PT + CM5B 210 to 250V ac, or | to 30V dc and up  functions
CM5B AUX 12 to 28V dc to 50mA.

MAXI-AMP CR Series Modulated Modules for SP100 Series Miniature Remote Sensors

The amount of amplification available from CM Series MAXI-AMP| SUPPLY

modules is too high to operate with the Banner SP100 Series| oM ODEL

miniature modulated remote sensors. CR Series modules correct|this VOLTAGE OUTPUT LOGIC

incompatibility with a modified modulated amplifier design. CR Series_gRSRA 105 to 130V ac, or | SPDT electro-
{

specifications are exactly the same as for the standard CM Se| 12 t0 28V dc mechanical
models (listed above) except for the difference in amplifier gaip- relay, plus NPN ON/OFF
Available models are listed in the table at the right. CR3RB 210to 250V ac, or | transistor solid-

12 to 28V dc state DC switch

SP100 Series sensors are ideal for OEM machinery and for tight spaces
where the use of photoelectric sensors was previously considefg@RE5RA | 10° 10 130Vac, or | oo o tro-

impossible. The SP100 Series is described in the Banner catalog 12 to 28V dc mechanical rela tl.z .
iming
210t0 250V ac, or| (>ampcontact | o oo

CR Series modules are also available with the solid-state output opliq R5R B

(see above). 12 t0 28V dc rating)
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MAXI-AMP CM and CR Series S

SUPPLY VOLTAGE: Models CM3(R)A, CM5(R)A, CR3(R)A, and
CR5(R)A: 105 to 130V ac, 50/60Hz (4 VA), or 12 to 28V dc* at 70mA.
Models CM3(R)B, CM5(R)B, CR3(R)B, and CR5(R)B210 to 250V ac, 50/
60Hz (4 VA), or 12 to 28V dc* at 70mA.

*NOTE: do not connect ac power if using external dc power.

OUTPUT CONFIGURATION:

Models CM3A, CM3B, CM5A, CM5B, CR3A, CR3B, CR5A, CR5B have
SPST solid-state relay for switching ac or dc (see page 10).

Models CM3RA, CM3RB, CM5RA, CM5RB, CR3RA, CR3RB, CR5RA,
CR5RB have SPDT electromechanical (e/m) relay with the following rating
CONTACT RATING: 250V ac max, 24V dc max, 5 amps max. (resistive load

1/10 H.P. at 240V ac. Install transient suppressor (MOV) across contacts which

switch inductive loads.

CONTACT RESPONSE:10 milliseconds max. open/close;

20 operations/second max.

MECHANICAL LIFE: 20,000,000 operations

CM3and CR3 models also have a logic level current sinking NPN transistor
switch at pin #9. See schematic (right) and hookup info.

AMPLIFIER:

RESPONSE SPEEDprogrammable for 10, 2, or 0.3 milliseconds. NOTE: us
10 millisecond setting whenever possible for enhanced noise rejection.
HYSTERESIS:if programmed "HIGH", approximately 20%; if programmed
"LOW", approximately 5%. NOTE: see cautions for "LOW" setting, page 1
MODULATION FREQUENCY: approximately 10kHz.

SENSOR LEAD LENGTH: 50 feet (15 m) maximum. Useeparate
shielded cable for emitter and receiver, or order sensors with extended c
length. NOTE: see splicing precautions, page 17.

MULTIPLE SENSOR HOOKUP: Up to three sensors may be wired
together to one CM-series amplifier for "OR" operation (in LIGHT operate)
"NAND" operation (in DARK operate). Emitters are connecteskires,and
receivers are connectedparallel. When wiring two sensors to one MAXI-
AMP, multiply excess gain data for each sensor by 1/2 (obtain data fr
applicable excess gain curve). When wiring three sensors to one MAXI-AM
multiply excess gain by 1/3.

TIMERS (CM5 models only):

TIMING RANGES: LOW range - 10 to 150 milliseconds
MIDDLE range - 0.1 to 1.5 seconds

HIGH range - 1 to 15 seconds

+/-2% of set time over all extremes of supply
voltage and temperature

ADJUSTMENTS: Miniature switches for programming of LIGHT/ DARK
operate, amplifier response time, amplifier hysteresis, normally open or n
mally closed output, and timing function (CM5 & CR5 models). 15-turl
clutched potentiometer for ga@md time setting(s) (CM5 and CR5 models).

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

INDICATOR LEDs: Red indicator LED is "ON" when the module output
is energized. Exclusive Banner Alignment Indicating Device (AID™) syste
lights ared LED indicator whenever the receiver "sees" its own modulated li
source, and pulses it atarate which is proportional to the strength of the rece
light signal.

CONSTRUCTION: Rugged NORYEpolyphenylene oxide (PPPhous-
ing, 1.6" x 2.3" x 4". Standard round-pin 11-pole plug base.

REPEATABILITY:

Generalized Hookup
models with electromechanical relay output

spDT 5a—> [DHH o }— LED +
RELAY —Jo |@D— —¢ @ o~ f— LED -
OUTPUT 1
=@ CM3RA ;%T COMMON
AC ] @3' CM3RB =— PT-
SUPPLY —o [® CM5RA QS — PT +
CM5RB > l— Aux

NOTE: If MAXI-AMP is powered by a dc power supply, connect +12 to 28V dc
@ =70mA to terminal #3 and dc common to terminal #1.

Make no connections to terminal #7 or #8.

pecifications

Functional Schematics
CM5 & CR5 Models

12 Volt
Regulator

Output Contacts

LL

+15Vde

{Note 1) N
3

—
AC Supply
Voltage

4

Common

Emitter

. D)
Receiver 1 [
ﬁ Input Indicator

Gain

e TL @

(Note 2)

Program
Switches

NOTE #1: power is available at pins #3 (+) and #1 (-) for an external 10 to 30
device (see hookup example, page 17). Current available is 40 mA at 120V ac
ac) line level; 30mA at 105V ac (210V ac) line level. Alternately, the module

P

external dc power.
abiOTE #2: pulling pin #9 low (to common) will inhibit the timing, or reset the lati
of CM5 or CR5 models (see "Description of Logic Functions", page 6).

CM3 & CR3 Models

O,
Output Contacts e CR

+15Vde
{Note 1)

D

=

p 12 Volt
’ Regulator
—
AC Supply
Voltage
Common
Emitter “Signal In”
=
Recei A AR - .
sceiver ([) -
or- - & ﬁ Output [ndicator
n Gain Program
Switches

Logic Level Output (9
{Note 3) O + mU
ov

NOTE #3: pin #9 of CM3 or CR3 models may be connected directly to
m AUXILIARY input of a MAXI-AMP or Banner M Series module. It may also ser
ghes the input to Banner CL series MAXI-AMPs or to Banner Plug Logic modules
jvégokup example, page 17).

be powered by 12 to 28V dc at pins #3 (+) and #D@ )10t connect ac voltage if using

dd
24
nay

=

(se

Dimension Drawing

1.6

/

2.3"
" (58,4mm) P

|

ﬁHold Down Wire
(Included with

4.5” Max. RS-11 Socket)

f;))/

{114,0mm)
Optional
RS8-11 Socket
1.0"Max. L5
(25,4mm) -

]/ (38,0mm)
2.7" -
(68,6mm)
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Amplifier Programming (all models)

Amplifier response conditions may be programmed via the group of foWlOTE: the LOW hysteresis setting should be used only wher] all

switches located on one of the narrow sides of the MAXI-AMP modulesensing conditions remain stable. "Buzzing" of the output (in N/
OFF and LIMIT operation) or false outputs (in DELAY, ONH-

Switch #1 selects the amount of amplifier hysteresis. Hysteresis is tneHOT, or LATCH operation) may occur if sensing variables (ef.-

amount of signal change beyond the switching threshold which #eb flutter) result in optical contrast approaching unity.

required to cause the amplifier output to change state, and is expressed

as a percent of amplifier gain. The NORMAL setting of 20% shouldSwitches #2 and #3are used to program the amplifier response tirpe.

alwaysbe used, except for low contrast situations such as many coldhe 10 millisecond setting should be used whenever possible fof the

registration applications. greatestimmunity to electrical interference ("noise"). The 2 millispc-

ond setting has more interference rejection than the 0.3 milliseqond
mode. Sensor performance (excess gain) is identical in all three

response settings.

— — Factory settings shown at
left. "Underlined" settings Switch #4is used to select LIGHT OPERATE or DARK
in table below are factory OPERATE. Inthe LIGHT OPERATE mode, the outputWiIIJ
settings. energize (in ON/OFF or LATCH operation) or the timin

function will initiate (in DELAY, ONE-SHOT, or LIMIT
operation) when the receiver "sees" sufficient light (excd

AMPLIFIER energize or timing will begin when the receiver is suff
SWITCH [ SWITCH [ SWITCH | SWITCH . .
PROGRAMMING # " P ciently dark (excess gain less than 1X).

Normal hysteresis (20%) | oN _— — o

Low hysteresis (5%) OFF _ — R

gain greater than 1X). In DARK OPERATE, the output wijl

SS

The diagram at the left shows the location of switches 1}4,

= 10 millisecond response OFF | ou and the table summarizes the settings required for epch
- 2millisscondresponse | — | ON | ON | — response condition.
S — 0.3 millisecond response| —— | ON | OFF | —
T Light operate N R R R NOTE: an adhesive-backed mylar label is supplied, which
=== may be marked to indicate switch programming and then
Dark operate — | — | — | °F applied to the MAXI-AMP housing as a switch cover.

Timing Logic Programming (CM5 and CR5 models)

Settings illustrated below are factory settings. Factory settings are "underlined" in the table.

( ONe \ TIMING LOGIC SWITCH |SWITCH [ SWITCH |SWITCH | SWITCH [ SWITCH | SWITCH | SWITCH | SWITCH | SWITCH
I — — PROGRAMMING | #1 #2 #3 #4 #5 #6 #7 #3 #9 #10
gCIIJl on/off ON |ON |[ON |OFF | ON | oOFF | ON — | — | —
chZ On Delay ON ON OFF OFF ON OFF ON J— J— R
(I
[ i} Cu:l
3 Off Delay ON OFF ON OFF ON OFF ON _— -_ _—
% / On and Off Del ON OFF OFF | OFF ON OFF ON —_ _ —
i (D nerdof Doy
One-shot OFF OFF ON OFF ON OFF ON -_ -_ -_
®
i (s
[w 1] DIDG Delayed One-shot OFF OFF OFF OFF ON OFF OFF —_ —_ —_
Limit ON ON OFF OFF OFF OFF ON — — —
Dm ! Repeat Cycle ON OFF OFF | ON ON OFF ON — —_ —
CMs
= AC Latch OFF | ON ON OFF ON ON ON J— _ —
: | E— | Dﬂ:l 9 DC Latch ON ON ON OFF ON ON ON J— —_ —
——
I | (N Tho Delay and Latch ON ON OFF | OFF ON ON ON —_ | — | —
e | —
ICI Limit and Latch ON ON OFF OFF OFF ON ON —_— _— —_—
N/C Output OFF —_— —_—
A group of ten switches, located on the side of the module opposite the amplifier progrgm NO Output N | — | —
switches, is used to select the timing logic for the CM5 and CR5 models. 15 Sec. Max. Time — | oFr | oFF
Switches #1 through #7 are used to select the logic function. Switch #8 programs the oufpu15 Sec. Max. Time — | ON | OFF
for either NORMALLY OPEN or NORMALLY CLOSED operation. Switches #9 and #10 | 15 ge max. Time — | orr | on
program the time range(s). There are three ranges: 10to 150 milliseconds, 0.1to 1.5 seconds;

and 1 to 15 seconds. The programmed range will be the satmatidunctions of a dual

timing mode (ON & OFF DELAY, DELAYED ONE-SHOT, and REPEAT CYCLE). The diagram shows switch locations, and the

However, DELAY and HOLD times are independently adjustable within the selected rarigble summarizes the program switch
positions.

12



-MAXI-AMP System

Sensors for use with CM Series Modulated Amplifiers

Sensors are epoxy-encapsulated and optics are hermetically sealed. Cables are 6 feet (2m) long. 30-foot (9m) cablbyg spadatlerder.
Sensor accessories are shown on page 24.

Models/Dimensions Excess Gain Beam Pattern
OPPOSED Mode 1000
| E roerann 20 . =
ALL MODELS: Emitter Receiver X oo 300, & 400 & \
Range: 8 feet (2,4m) £ N4
Beam: infrared, 880nm g \ - EP200. 250,
Effective Beam: v ¢ . § 4
.14 inch (3,6mm) dia. %/ E 8 )
% 12|
LR models are emitters OBJECT 1 0 4 6 8 10
PT models are receivers AFTF 1OFT - 100FT OPPOSED DISTANCE--FEET
DISTANCE

LR200 & PT200 LR250 & PT250 LR300 & PT300 LR400 & PT400

Temp. range:-40 to +100 degrees C Temp. range:-40 to +100 degrees C Temp. range:-40 to +80 degrees C Temp. range:-40 to +100 degrees C
Housing material: black Delrir? Housing material: black Delrir? Housing material: black VALOX®  Housing material: anodized alum.

Y e

= 687 (16mm}

6 Foot Cable

6 Foot Cable

2 Jam Nuts
{Farnished}

- -3/8™-32
-~ Thread

Jain Nut —._
{Furnished) L
e a1

E \, ” S (2,4mm - A
(S 10 (25«\]\1;-])/ ~, ¢ 4 Scren ) 1.6” (41mm)

(18mm) ==.25" {6mm)

LR/PT200, 250, 300, and 400 opposed mode remote sensorsLBr& PT300: this is a miniature right-angle design which is mount
identical electronically and optically, and differ only in their housingi# place using two #4 screws. This pair uses a very flexible, Iow-pro1
All are totally epoxy-encapsulated and use hermetically sealed gixssre cable. Despite their small size, the optical performance of
lenses to eliminate condensation inside the optical chamber. Thé®#T300 is equal to the other remote sensor pairs.

sensors may be washed down without damage. Operating temperature

is determined by the type of cable used (see specifications abdyafioC & PT400: the 3/8 inch (9,5mm) diameter threaded barrp
These sensor pairs feature wide beam angle for forgiving line-of-sigfi¢'9n makes the LR/PT400 the most versatile and most popular refnote

alignment. At the same time, the effective beam of each pair is §fi0S€d sensor pair. They are easily mounted through clearance poles
1/8inch, allowing small-profile resolution and reliable response to f4&¢ind the jam nuts which are supplied. They may be used with optignal

moving objects.LR models are emitters; PT models are receivers. -4 O L16 lenses for extended range and/or higher excess gain. fThe
addition of an L4 lens on both the LR and PT400 will increase their

LR200 & PT200: this is a right-angle design which mounts throughrange from 8 feet to 40 feet and increase the excess gain at any disfance
7/16 inch (12mm) diameter hole, using the steel jam nut whichbisa factor of 25X. A pair of L16 lenses will increase available excgss

included. This pair is used most commonly on small conveyors wligaim by a factor of 250X.
it is desireable to run the cable directly down to a wireway.

d
ile
he

) ) L4 lens L16 lens
LR250 & PT250: these sensors feature a 1/4 inch (6,4mm) diamgter

smooth barrel design, and are usually held in place in a clearance|hole
with a small set-screw. Optional mounting blocks (shown below) are
available. Model SMB250 holds the sensor in place with two set-
screws. The block is then mounted to a bracket (like model SMB300, B ] ]
page 15), or directly to a machine frame with two #6 screws. BIOEQE LR/PT400 pair is often used at close range with optional AP400 apefure

assemblies to create a very small and well-defined effective beam for resojving
model SMB250C holds an LR & PT250 together to converge all profiles, increasing sensing repeatability, or easing response time require-

approximately 1/2 inch ahead of the block. ments.
SMB250 SMB250C AP400 apertures Aperture model Aperture siz¢
AP400-010 .010" dia.
AP400-015 .015" dia.
AP400-040 .040" dia.

AP400-030R .030" x .125'
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- MAXI-AMP System

Sensors for use with CM Series Modulated Amplifiers

Sensors are epoxy-encapsulated. Cables are 6 feet (2m) long. 30-foot (9m) cables available by special order.
Sensor accessories are shown on page 24.

Models/Dimensions Excess Gain Beam Pattern

Range:50 feet (15m) Long Range . .
SP3OOEL & Effective Beam:.5 inch (13mm) dia. OPF?OSE[g) MOde o Emitier Receiver
Temp. range:-40 to +100 degrees C 7
SPSOORL Housing material: anodized aluminum ///

% OB]EC g

[¢]
o

1.00"
(25mm) | —Red (EL}
N/ coari)
150" ° / 1000
507 P |
[ ¢ {38mm) T SN S \ | |
190" | \ 18 [ —SP300EL/RL-
(48mm) 125 E L LU PN L LU
(32mm) . X [\ 12
Ry A4 () C 100 N\
BN #6 Serew £ N6 ~ \\
S ~ Clearance (1 H c 4
Rpagan H
b s —SP300EL/RL . ]
= 1620 B0 S 10 s B i
Thread (Lmm) A . y
2 | 12
§ Foot ——~ N \
Cable \\ 157 (3mm) 18
\\ 100" (25mm) 1 10 20 30 40 50
N AFT 1FT 10FT - 100FT OPPOSED DISTANCE --FEET
125 (32mm) DISTANCE

Emitter-receiver pair SP300EL/RL are extremely rugged and are totally enggfimating lenses to increase range. These sensors should also be used

allows for the use of flexible armored cable or protective PVC tubing with gguire several pairs to be mounted adjacent to one another.
addition of compression gland model CF7-16 (page 24). This pair uses

t short

sulated in anodized aluminum housings. The threaded hub at the cablesgjes for their high excess gain or to avoid optical "crosstalk" in situations which

Range: 15 feet (4,5m) with BRT-3

SP300L retroreflector RETROREELECTIVE

Temp. range:-40 to +80 degrees C Mode 5 pr—
Housing material: blue anodized %
aluminum 7
NOTE: for complete information on retro- © OBJECT o
N 100"~ F“‘““ i reflective materials, see Banner catalog.
~~_ (25mm) \ / Y
- (11mm}
150" *i\ / 1000 —
(a8mm) I ) JE—- =
) | N SP300L 6
1.95” ) . f’ )FE with " \\
(32mm) -
- e C 100=BRT-T tape C SP300L—
\'\,\ 6 Serew E N 2 ,/ ——r : “
" Clearance (2] S with c vith BRT-3 reflector
13 g s ¥ RT-3 target] So (
(3mm)
) . L\ E AN 1
sy o — 30 G N 2
fixine > () A 10 f S N Il
. d ! 7 ESEANNEE 4 v
¢ Foot N N 1 \ >
Cable ~ .13 (3mm) with \ 6
BRT-1 target
s —1.06" (25mm) 1 LT 1 \ o 8 12 15 18
N ) AFT 1FT 10FT  100FT DISTANCE TO REFLECTOR--FEET
~ 1257 (32mm} DISTANCE

Model SP300L is a remote retroreflective sensor with the same rugged débthe object that is to break the beam has a shiny surface, then the SP300L
as the SP300EL/RL, described above. Its useable range is from 6 inchesretrbseflector should be mounted so that the beam is at an angle of 10 deg
feet (0,2 to 4,5m) using the model BRT-3 retroreflector. more to that surface in order to eliminate false signals which are caused by pr

hnd its
ees or
Xing.

LP400WB DIVERGENT

1000
Mode o |
 — MR T J
. . 3 1T 15 T
Range: 3 inches (76mm) =] £ Range based on |11 Lo LP400WB
. X 90% reflect: 3
Temp. range: LP400WB - EXAMPLE: g 10 e test card Ei .
-40 to +80 degrees C CLEAR 5 N
R S . = GLASS s H O
Housing material: blue anodized \ BOTTLE E
aluminum R P
1 N .
N \\ 15
6 Foot Cable
» 1 1 2 3 4
3/87-32 Thread 1IN 1IN 101N 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
2 Jam Nuts DISTANCE
{Furnished)

e

forgiving for reflectively sensing transparent or translucent materials or
o sensing objects with irregular surfaces (e.g.- webs with "flutter"). The optic
(Bram] such that even small threads or wires .005" (0,1mm) or greater in diameter
detected when they pass within .25" (6mm) of the sensor's plastic lens. Du
"WB" in this model number designates "wide beam". The LP400WB is witle response pattern, the LP400WB should not be used for precise positi
infrared divergent mode (wide angle diffuse mode) sensor which is particulgdytrol, nor should it be mounted with its lens recessed into a hole.

for
are
y be
to its
ning
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-MAXI-AMP System

Sensor accessories are shown on page 24.

Models/Dimensions

Sensors for use with CM Series Modulated amplifiers
Sensors are epoxy-encapsulated. Cables are 6 feet (2m) long. 30-foot (9m) cables available by special order.

SP300D SP320D

Range: 12 inches (30cm) Range: 12 inches (30cm)

Temp. range:-40 to +80 degrees C  Temp. range:-40 to +80 degrees C
Housing material: green anodized Housing material: black VALOX®
aluminum

Excess Gain Beam Pattern
DIFFUSE 7
Mode

1000
i e B[ | |
¢ [ISP300D, SP320D 6 SP300D, 320D
X 100 4
c ! 7 AN
E N 2 7 \C
S C Vv
s g o
G 19 ™~ s 2 \\ //
A i 4 ™~
: .
N 6
[
1 ’ 6 9 12 15
1IN 1IN 10 IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
DISTANCE

e .32
44"
(11mm) \Qm"‘)
)\ s

4 m
4 1~ 40" 2
/Fl[lmm) 2 {11,9mm)
A L/ ’
6 Serow
Clearance (2]
N 63" - —79’
A A (16mm) (20,1mm)
read 7 (mm} .08”
S ~ < {2m.m)
Cable ~_ ~ =18 [3mm) #4 Screw 6 Foot
S . Clearance (2) Cable
S =100 s
~ 12" (3mm)

i 1,257 {32mm)

SP300D: the SP300D is the diffuse mode version of the SP300L with
same rugged aluminum housing and totally encapsulated construction.

glass lenses are hermetically sealed, which eliminates any possibiIiJ/ of

condensation inside the lenses and allows operation in adverse en
ments like steam washdown and high vibration. The SP300D may
mounted by its through-holes or with the SMB300 bracket, as shown be

The 320 is a miniature plastic package, designed to fit into very ti
locations. It mounts using two #4 (3mm) screws. The SP320D and
SP300D are excellent for nearly any presence sensing application.

SP320D:model SP320D is identical to the SP300D, except for its housiFg.

he
The

ron-
be

SMB300

UNIVERSAL MOUNTING

/~ Mounting slot for: LR/PT/400
/ L]

BRACKET for e / LEtaows
SP300 Sensors S /a2

§P300D
SP300L
S8P300EL/RL

{#6 Screw clearance)
(4 \

1.
168
) {41,4mm) 188"
1.00°(25,4mm)} ! (47,8mml|| 907
N

clear; 26°(8)
K] | |
dot ﬂﬁ\ﬁ\’ 50" {12, 7mm} .88"
i S fe3om
A ! !

p

Mounting for S s

#10 Screw
f-— - clearance {2)
LR/PT200 38,imm) |

Accessory bracket model SMB300 is designed for 2-axis universal mo|
ing of sensor models SP300EL, SP300RL, SP300L, and SP300D.
sensors are affixed to the SMB300 with two #6 (3,5mm) screws.
bracket, in turn, mounts with two #10 (5mm) screws.

In addition, as indicated by the dimension drawing, the SMB300 h
clearance slot for mounting LR400, PT400, and LP400WB barrel sen

nt-
ese
he

a
Is.

LR & PT200 sensors may be mounted with the SMB300, using its 7/14-20
threaded hole and steel jam nut, which is supplied with the sensors. LRE250
and PT250 sensors may be used with the SMB300 when the SMB250 fflock

is used (see page 13). Also, two SMB250 blocks may be attached t
SMB300 bracket and angled to mechanically converge an LR & PT
sensor pair.

the
50

SP1000V CONVERGENT Mode

Range:focus at 3.8 inches (96mm) %
T . :-40 80d C
Tem arge 401o s0degrees C ff

. OBJECT
aluminum

, !
) | 1 [T s
~. (38, mm}
49 -

{107mm) NN
\\ {19mm)

Beam converges to 12° Dia
Spot ut upproximately 38"

The SP1000V is a convergent mode sensor that produces a very sm

inch (2,5mm) diameter sensing image at a point exactly 3.8 inches (96
from its glass lenses. As the excess gain curve illustrates, the SP1000
a very sharp drop-off of gain beyond the focus point. This feature mak|
an excellent choice for detecting a small part which is only a fraction o
inch in front of another surface, such as parts on a conveyor (viewed

above). It is also ideal for fill level detection and for precise position
control, in lieu of opposed sensing.

10
11 |
i 0% '
E  —SP1000V 060 SP1000V ]
¢ 100 1,030 /
g N- \/ AN
C 0 \"4
s H JAN
E
. E o I\ /
A 10 \
A .06
N I
/ .09
/
1 1 2 3 5
1IN 1IN 10IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
DISTANCE

I 0.1
m)
/ has
S it
an
fom

9
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-MAXI-AMP System

Sensors for use with CM Series Modulated Amplifiers

Sensors are epoxy-encapsulated and optics are hermetically sealed. Cables are 6 feet (2m) long. 30-foot (9m) cablbyg spadatlerder.
Sensor accessories are shown on page 24.

Models/Dimensions

Excess Gain

Beam Pattern

FIBER OPTIC Mode

LR400 & PT400

1000

. . . - \—FLR/PT400 | ! |
lass fiber optics - N = — —
g p v_wth FOI_: 400 fittings and . ”‘,i“,ié’seirn‘&ié” 2 CLRIPT400 | =t
fiber optics % 100 N molenses R S e SR L Ty
E \ S Nt w
. S \ 1 w/IT23S fiby
Range: see excess gain curves s I eSS g o } p— —
I~ [ Twith IT13S E Wi fibers
Temp. range:-40 to +100 degrees € ¢ ,, | libers |\ s S ]
" \ : —
The threaded barrel design of the . ! | A A
LR400 and PT400 (see page 14) per- 1IN 1IN 10IN 100N OPPOSED DISTANCE-INCHES
mit the connection of any Banne DISTANCE
glass fiber optic assembly by usin
two model FOF-400 fittings. The
OPPOSED MODE - g 100
sensors are typically mounted NG LR/PT200" L R/PT400
EMITTER RECEIVER through 3/8 inch (10mm) diameter . *I"Opposed mods
- OBJECT L~ mm— Clearance holes, with the FOF-400 X ] 16 :
E\ ,5 fittings threaded onto them aftef — Swe==ls A¢ N osl~ ﬂzespsé'ﬁféia”t
mounting. Setscrews in the fittings S e with ot C o Z__YiT2sSibersand )
. ' s L16F [1] H L9 lenses |
lock the fibers in place, but allow . HHM \.m AN f
rapid replacement without disturb- A 101=0pposed mode. 16 /
i : . Ewith IT23S \
RETROREFLECTIVE MODE ing any electrical wiring. M=o 4
o
EMITTER As the excess gain curves show, the L LI T \ OSPPOSZZ DIST:ZCE——FZET *
I OBJECT J LR/PT400 combination produces 3 AFT AR ANGDFT 100FT
DD——————" -
= g _h|gh performanpe fiber optic sens
— RETRORERLECTOR NG system. With the amplifier's 1
RECFIVER millisecond response time, this syst O efiacive mods. with &
tem can be used for almost any fiber- e 111 e o1 |
. . e il LR/PT4001] 9 [-LR/PT400
optic requirement. X Jwriier N .
C
E —and BRT: !
DIFFUSE MODE s et N 3 \—vih SRS refecior and
EMITTER \ g 0 | i DTlSSVlber
= =X /
V) —— OBJECT . L. . S 10 £s WILS lens y
Fiber optic information: ! o 6
=== IT13S: individual assembly and BRT-3 i 9 WILIGF lens 7
. A reflector [
RECEVER .06 in. (1,5mm) dia. bundle Al LD \ I R
IT23S: individual assembly AFT 1F;ISTANCE10 FT 100FT DISTANCE TO REFLECTOR--FEET
FOF-400 Fiber optic Fitting A2 1in. (3‘mm) dia. bunde
BT13S:bifurcated assembly -
#6 Set Screw 50" .06 in. (1,5mm) dia. bundle [Diffuse mode -- range based on | |
{Furnished) 112, 7mm] . [90% reflectance white g |
Ty BT23S:hifurcated assembly ¢ festcard e 0.6/~ LR/PT400—Diffuse moie—
1 .12 in. (3mm) dia. bundle & 100 LR/PT400 o — WIBT23S fivers |
L9: .5in. (12mm) dia. lens S S N 02 ~
T2 r? 9" b L16F: 1.0 in. (25mm) dia. S N H © ~
3/8"-32 1.06” (4,8mm) lens G fibers So.
Thread 26,9mm) 0 < 04 WIBT13S fibers
N [with N\ T o.
. . [BP13s [
For complete information on glass fibers b A

i

fiber optic assemblies and acces- 1
sories, see Banner product catalog.

N 1IN 101N
DISTANCE

100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES

Hookup to CM SeriesMAXI-AMP Modules

The hookup diagrams on this page and the
next include all of the remote sensors for use
with CM Series modulated amplifier mod-
ules. Itis important to note how the shield wire TO SENSOR PAIR MODELS:
of aremote sensoris wired. The shield wireisthe LR200 & PT200

uninsulated wire in each sensor cable. Failureto LR250 & PT250

connect the shield as shown may result in false LR400 & PT400

Hookup of LR/PT200, 250, 300, and 400

NOTE: both shield wires must be connected to
COMMON (terminal #1) to avoid cable crosstalk.

LR200 PT200
operation of the amplifier. When wiring emit- SP300EL & SP300RL LR250 PT250
ters, it is good practice to connect the positive Shield Wires () — g’;‘é%%EHL s?&‘)‘g&
(white) wire first. LEDs are sensitive to applica- B — white
tion of the wrong voltage, and can easily be - CM3RA ~ —
destroyed B CM3RB @~ g

yed. AC —~ CM5RA = black
NOTE: up to three sensors may be connected |to Supply —= CM5RB =

each amplifier (see specifications).
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Sensor Hookup Diagrams for CM Series MAXI-AMP Modules

Hookup of LR300 and PT300 Hookup of SP300D, SP300L, LP400WB,
and SP1000V

SP300D
SP300L
LP400WB
SP1000V

LR300

Shield wire
CM3 Green
e Shield wire AC C?Vll’s _\ﬁ Back
AC Supply model BT
Sue Red Shield wire
Hookup of SP320D NOTE REGARDING CABLE SPLICING:
When splicing additional cable length to modulated remote sengors,
TO SENSOR MODEL §P3200 $P320D it is important to use a separate shielded cable for emitter Jand
receiver wires. Combining emitter and receiver wires togethgr in
the same cable (even if the cable is shielded) will result in difect
Shield wire coupling of the emitter signal to the receiver leads. This is cajled
- % "cable crosstalk”, and will not allow full amplifier sensitivity settirig
> @ Shield wire without an amplifier "lock on" situation, which appears as a contifiu-
sf},%xy ::% ous LIGHT condition. Banner offers extension cable for remEte
sensors which, if used for cable splicing, will minimize the chanfes

for cable crosstalk (see page 24).

Logic Level NPN Output (CM3 models)

The AUXILIARY terminal (#9) of CM3 models offers a
logic-level NPN (current sinking) output which may be used Gate

as a fast-response solid-state inhibit signal to the AUXIL- (Interrogate)
IARY input of MAXI-AMP CM5 modules. This output may

also serve as an input to any B Series, Plug Logic, or CL )
Series module. In addition, this output may interface to o |
other dc devices or circuits like counters, rate meters, or o (@ CM5
programmable logic controllers. Switching capacity isslﬁ)%,y :;‘% Model
20mA at 12V dc.

@)
SP300D

white

green
black

red

0 Dat.
The example here shows the use of LR & PT400 sensors and Inhibit (Inspgcc’;ion)

a CM3 module to provide inspection information, with the LR400 PT400

SP300D functioning as a product sensor. Typically, the N®) white
CM5 module would be programmed for the ONE-SHOT or o ) \%:WN
DELAYED ONE-SHOT logic function. Ifthe LR & PT400 _:' % L black
"sees" an acceptable condition when the SP300D senses gy —Io @ N
leading (or trailing) edge of a product, the CM3 will inhibit red
a reject pulse from occuring.
Power for External Devices
External 10 to 30V dc devices such as self-contained sensors +19Y de @A0mA (lerI:JgEaze)
may be connected between terminals #3 (+) and #1 (-) of any PT400
CM series MAXI-AMP module. Terminal #3 offers 40mA - %
maximum. This is sufficient to power most Banner self- =@ CM5
contained dc sensors. Ac —~@®  Model
Supply —e |

As the example at the right illustrates, therent sinking
output of a self-contained sensor powered by the MAXI-
AMP may be used as the input to the AUXILIARY terminal
of a CM5 module.

DATA

Inhibit {Inspection)

NOTE: Black wire from SE612
is not used
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-MAXI-AMP ™ CL Series

Logic-level Input Modules R Recognized @ Cerified

MODEL | ol th&e | OUTPUT | LOGIC

CL3RA 105 to 130V ac, or | SPDT electro-

12 to 28V dc mechanical

relay, plus NPN ON/OFF
21010 250V ac, or | transistor solid-

CL3RB | 121028vdc state switch

105 to 130V ac, or

CL5RA 12 to 28V dc SPDT el_ectro- 12
mechanical rela timing

210 to 250V ac, or| (Sampcontact | . oo

CL5RB | 12t028vdc rating)

<

Banner CL Series MAXI-AMP™ modules are the perfect solution fdn order to allow accurate timing adjustmerggach CL5 model hag
many sensing/control applications where economy, versatility, déree time ranges to choose from. Timing adjustments are mad
pendability, and ruggedness are important. CL Series MAXI-AMReagged 15-turn potentiometers. Circuitry is included to prevent
combine power supply, timing logic (in CL5 models) and output relgyossibility of false output on power-up.

in a single compact, cost-saving module. The integratadd-alone

design saves both the expense of a separate control chassis afd auxiliary input is available on CL5 models for interrogation

either 120V ac or 240V ac operation, and either with or without timingput signal (see example, page 20). Page 6 describes the funct
logic (models are listed in table at above right). Alternatively, arthie auxiliary input for each logic mode.
model may be powered by 12 to 28V dc.

The output circuitfor all CL Series modulesis an SPDT 5-amp eled
The well-defined electrical characteristics of CL Series MAXI-AMRnechanical relay. A solid-state relay is offered as an option to
modules provide a wealth of application possibilities. The inpefectromechanical relay (see information below).

b via
Ny

DI

substantial amount of panel space. Several models are availablerdset of the selected logic function by using an additional sensqr or

bn of

fro-
the

circuit accepts signals from any Banner dc sensor with an NPN
(current sinking) output; as well as from MAXI-AMP, MICRO-AMP, Additionally, CL3 models have an NPN transistor solid-state swi

powering 10 to 30V dc devices. modules. In addition, this output can interface to other dc devic

circuits such as counters, rate meters, or programmable contro
CL5 models offer a versatile multi-function timing logic circuit whichSwitching capacity is 20mA at 12V dcThe output may be pro-
is programmable for twelve of the most popular and useful delay, omgeammed for either normally open or normally closed operation,
shot, and latch functions (see page 6). The MAXI-AMP offers the

Logic and timing may be easily reprogrammed as control requirglectrically and mechanically for solid dependability in industr
ments change. environments.

h.

and Plug Logic modules. The input is compatible with almost affis solid-state output may be used to take advantage of the amplifier's
sensor or circuit which has an NPN transistor (current sinking) outpfast 1-millisecond response. This output may be connected direcgy to
Additionally, inputs may be generated by limit switches, contatiie primary or auxiliary input of other Banner logic modules, incljd-
closures, and optical couplers. A 50mA power supply is included fimig CL5 modules, MICRO-AMP logic modules, and Plug Logjc

or
lers.

choice of either single or dual timing functions in the same moduleke all MAXI-AMPs, the CL Series modules are designed bdth

al

Solid-state Output Option

SUPPLY
CL Series modules are available with a solid-state relay which replaceMODEL VOLTAGE OUTPUT LOGIC
the electromechanical relay. This is actually two SPST solid-state id-
contacts. One contact will switch ac loads, and is rated at 250V acCL3A i(z)stgozéf/oggac, o gc'JDnStaTc??cl;g St
maximum and 3/4 amps maximum at 25 degrees C (derated to 1/2 grap switching AC ON/OFE
at 50 degrees C). A solid-state contact is particularly helpful when | 3B 21010 250V ac, or g’c""gﬁd“ﬁ totozg?z
switching inductive ac loads which can cause electrical "noise" gnd 1210 28V dc amp, p|u2 solid-
contact damage when switched with a "hard" relay contact. 105 to 130V ac, or| State contact for
CL5A 12 to 28V dc switching dc 12
The other solid-state contact will switch dc loads of up to 30V dc ape g’fgﬁd“ﬂ totgov timing
up to 50 milliamps. Both solid-state outputs are electrically isolatpd 21010 250V ac, or| go.0 P functions
from the MAXI-AMP power supply. Both outputs switch within the 1 CL5B 12to 28V dc '
millisecond response time of the CL module circuitry. NOTE: ac loads
may take up to 1/2 cycle (8.3 milliseconds) to turn "off".
Isolated
Both outputs are normally open, but may be programmed for normallgelid-state 0C load — > |G o +15V DC
closed operation. contacts: AC Toad —o @D i ~— INPUT
Load common =<y @ CL3A ? :— COMMON
Except for the output configuration, the specifications for the models SURS Ly :: %?;‘ | gLsm SV INVERT
listed in the table at the right are exactly the same as for the standard CL CL5B . AUX

Series models.
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MAXI-AMP CL Series Specifications

SUPPLY VOLTAGE: Models CL3RA, CL5RA: 105 to 130V ac,
50/60Hz (4 VA), or 12 to 28V dc* at 60mA. Models CL3RB, CL5RB:
210 to 250V ac, 50/60Hz (4 VA), or 12 to 28V dc at 60ntR0o not
connect ac voltage if using external dc power.

OUTPUT CONFIGURATION: all models have SPDT electro-
mechanical relay:

CONTACT RATING: 250V ac max, 24V dc max, 5 amps max.
(resistive load), 1/10 H.P. at 240V ac. Install transient suppress
(MQV) across contacts which switch inductive loads.

CLOSURE TIME: 10 milliseconds max.

RELEASE TIME: 10 milliseconds max.

MAXIMUM SWITCHING SPEED: 20 operations/second
MECHANICAL LIFE: 20,000,000 operations

CL3 models also have a logic level current sinking NPN transistor
switch at pin #9. See schematic below and hookup info.

AMPLIFIER:

RESPONSE SPEED:1 millisecond

INPUT CHARACTERISTICS: input is switched when the voltage at
pin #2 is pulled below 1V dc or when less than 1K ohms is connect

between pins #2 and #1. When an inverting jumper is connecte

between pins #10 and #11, input is switched when the voltage at pin
rises above 4.5V dc or when the impedance between pins #2 and
exceeds 15K ohms.

HYSTERESIS: greater than .35 volts, less than 2 volts.

INDICATOR LEDs:
status.
CONSTRUCTION: Rugged NORYE polyphenylene oxide

E)PP(F’) housing, 1.6" x 2.3" x 4". Standard round-pin 11-pole pl
ase.

Red indicator LEDs for input and outpu

OPERATING TEMPERATURE: 0to50degreesC (32to 12p

degrees F).

O

Generalized Hookup
models with electromechanical relay output

SPDT 5A—1® @EF @) o}— +15V de
RELAY —on |@) L @ «}— INPUT
OUTPUT__I I & —— common
cL3rA K
AC _"@DE” CL3RB @_5_"", INVERT
SUPPLY —Jo | CL5RA A 2]~
CL5RB @?_ AUX

d

d : :
yDimension Drawing
#1 -

2.3"
(40,6 mm) E i (58,4mm) ;

e WJ’
MULTIPLE SENSOR HOOKUP: any number of switched output /
devices may be connected in parallel to the input (see hookup example). Hold Down Wire
: O ] Seaisa
. 4.5 Max. - ocke
TIMERS (CL5 models only): (5 Max, ol
TIME RANGES: LOW range - 10 to 150 milliseconds
MIDDLE range - 0.1 to 1.5 seconds ‘ 2 Optional
HIGH range - 1 to 15 seconds R8-11 Socket
REPEATABILITY: +/-2% of set time over all extremes of 1.0" Max.
supply voltage and temperature 15"
pply g p (25,4mm) Goam
ADJUSTMENTS: Miniature switches for setting of timing function, T -
timing range, and output polarity (CL5 models). 15-turn clutcheg o5 émm)
potentiometer for time setting (CL5 models). '
CL5 Models Functional Schematics 5 CL3 Models
o 0l
Output Contacts :2 CR Output C“"“”s o®
G—7T o—7
“15Vde + 15Vdc 4{3\ 12 Volt
(Note 1) ® Delay  Hold (Note 1} s Regulator
Q,
AC Supply @ ” gl “
oltage e N e *
G o] | B o g
W ° Indicator *6 M
T v } “Load Out™ N
Input Output f
@Kt Indicator /TN
L
Jumper 10 to 11 l__ _1—]_ Jturr;per ltqu; ltl i _u_
to Invert Input | o Invert Inpu !
o) P - 5
“Signal In" Nl ”Signann"\ ’
ignal In . Input
In;}:%i; —ra Input Indicator /@\ Logic(;:::laloutput (:)—I BT Indivater /) ?\

dc at pins #3 (+) and #1 (-Po not connect ac voltage if using external dc power.

NOTE #1: power is available at pins #3 (+) and #1 (-) for an external 10 to 30V dc devicd&OTE #2: pulling pin #9 low (to Common) will inhibit the timing, or reset the latg
(see hookup example). Current available is 50mA at 120V ac (240V ac) line level; 40maf CL5 models. (See "Description of Logic Functions", page 6)
at 105V ac (210V ac) line level. Alternately, the module may be powered by 12 to 28WOTE #3: pin #9 of model CL3RA and CL3RB may be connected directly to th

e
primary or auxiliary input of MAXI-AMP model CL5 or to Banner Plug Logic
modules.

—
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Sensor Hookup Diagrams for CL Series MAXI-AMP Modules

To MAXI-BEAM Sensors

NOTE: use power block model RPBT.
MAXI-BEAM
= (@]
o CL3 @) o T
o or (@) |
~ CL5 @
o model EE
@ (=2

To MULTI-BEAM Sensors

NOTE: use power block model PBT T
or PBT2. MULTI-BEAM .A'
B
» % cLa %E :]PBT
il o L\ 3 4
6 s %:_‘ 0
o |@) model %% 9 fa—|

NOTE: the MAXI-AMP cannot power a MULTI-BEAM emitter and receiver pair.
Use a separate power source for the emitter (e.g.- power block PBA-1, etc.)

To MINI-BEAM SM312 Series Sensors

@]
o CL3 @)
o |®) or @)
~ CL5 (@E]
o |@) model @E]
Oo

NOTE: Black wire is not used

To VALU-BEAM SM912 Series Sensors

SM912
NOTE: Black wire is not used
= e
) CL3 (@ |
o or @;
~ CL5 @ =]
© model @ 2 ‘
BB BLUE

To ECONO-BEAM SE612 Series Sensors

To EZ-BEAM Sensors

This hookup is for DC NPN (current Ez

function on page 6.

output. The effect of the auxiliary inputis described for each logic ~ NOTE: Black wire is not used I
Brown

<o~ sinking) models of S18 Series,
m Q25 Series, and other DC sensors
NOTE: Black wire is not used SE612 I bearing the EZ-BEAM logo.

— _ N o]

B @[] 2|ED) CL3 @]

[ @D CL3 @ 2= - or B

B or P ND CL5 =]

I~ @ CL5 @ o BROWN =|® model (@3]

| (@) model PE LWHITE DE

@2 BLUE
NOTE: White wire is not used

Use of Auxiliary Input (CL5 models)
CL5 model MAXI-AMPs have an auxiliary input at terminal #9
which may be used for the interrogation or reset of the selected GATE
logic function. This is accomplished by a switch closure between SE61R (Interrogate)
pins #9 and #1 (Common). The auxiliary input may also be
switched by a DC device with an NPN transistor (current sinking) +V de @50ma

N
@
This example shows a typical inspection/rejection scheme whicp |@)
uses a Banner MINI-BEAM as the inspection sensor. Typically|® @
the CL5 module would be programmed for the ONE-SHOT ol ;‘ o
DELAYED ONE-SHOT logic function. If the SM312 "sees" an

acceptable condition when the SE612 senses the leading (
trailing) edge of the product, the SM312 will inhibit a reject pulse
from occuring. Reject products will be ejected by the output pulse.

NOTE: the MAXI-AMP can supply 50mA for external 10 to 30V
dc devices. Carefully check the current draw of the devices to be
powered by the MAXI-AMP.

@ ol—
CL3 @ +15V de ?;Li‘)e
1 o Blue (#3)
or @ | -
@ CL5 @ 1
model @] = White =
r (RIS e DATA
SM312 (Inspection)
W de Brown
[¢]

(*#3) Ji Blue
NOTE: Black wire is not used p— (#1)
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Hookup of Multiple Self-contained Sensors

Any number of self-contained dc sensors may be wired SUTPUT OCCURS
; ; ; _ . | INVERTING JUMPER
getherin parallel to aS|_ngIe CL Serles_MAXI _AMP modulet S_EESOR PEOGRAM. Installed Between Module | (AFTER DELAY, IF | LOGIC DESCRIPTION
create almost any multiple-sensor logic configuration. Powekight or Dark Operate | 1o minals #10 and #11 ANY)
for the sensors may be obtained from MAXI-AMP 400m T oy receiver sees
power supply CP12 (shown below) or from 1-amp modgl LIGHT OPERATE NO “ghty LIGHT "OR"
PS120-15. The table at the right describes how the four mpst -
frequently used multiple-sensor logic configurations may e LIGHT OPERATE YES I\,’Vhe.f‘da" Iiece"’ers DARK "AND"
created. see’ dar
DARK OPERATE NO If any receiver "seed" DARK "OR"
MINI-BEAM SM312 Series and VALU-BEAM SM912 Se- dark
ries sensors have a switch on the back of their housings wtfich DARK OPERATE YES '\‘Nhep gll receivers LIGHT "AND"
is used to program the sensors for LIGHT or DARK operate. see" light
MAXI-BEAM sensors are set for LIGHT or DARK operate
using the programming ring. MULTI-BEAM sensors are
programmed for LIGHT or DARK operate with the logic
module jumper wire. OMNI-BEAMs are programmed by a e E\fj"gg
switch in the sensor block. - o A Brown 0?2 °:|
o _ - cLs R |
For ON/OFF sensor operatiolight operateis equated to > or @ Blue SmMa1R/RL SM31E/EL Bmé_
normally open output, anddark operate is defined as ~ CL5 %% = 1) *)=
normally closed.EZ-BEAM sensors have both a normally model o] Ergun . Brown
open and a normally closed output. Selection of either output © ° o +Vde
determinesthe LIGHT/DARK operate mode. ECONO-BEAM White
sensors are not programmable and must be ordered for LIGHT - ) ° -
OPERATE (standard models) or DARK OPERATE (model 1 = (41, SM3IRIRL SMILEEL =
suffix "NC"). :% %%_ Brown
RN o RV | — - Wae
The addition of a jumper wire between MAXI-AMP terminals ~ @) 53,!”5; @g )
#10 and #11 changes the input response from a low-going to =|® %g L White % 5 5
a high-going signal. This feature, combined with the selection - = Blue SM31R/RL SM31E/EL Blue
of LIGHT or DARK operate at the sensor, allows "AND" logic =
with parallel sensor connections.
Timing Logic Programming (cL5 models) NOTE: see page 6 or
Settings illustrated below are factory settings. Factory settings are "underlined" in the table. - page .
description of logic functions)
m TIMING LOGIC SWITCH |SWITCH | SWITCH [SWITCH | SWITCH | SWITCH| SWITCH | SWITCH | SWITCH | SWITCH
] 1 ) PROGRAMMING #1 #2 #3 #4 #5 #6 #7 #8 #9 #10
ol T on/of on [ov Jov Joee [on Jorr [on [ —[—]—
- Fl:mz On Delay ON ON OFF | OFF ON OFF ON _ | = | —
(I
% / [:!js Off Delay ON OFF | ON OFF ON OFF ON —_ | — | —
[m 1
ON OFF OFF OFF ON OFF ON — —_— —
% Dl:D4 On and Off Delay
One-shot OFF | OFF | ON OFF ON OFF ON —_ | — | —
m
= (s
m | Dﬂje Delayed One-shot OFF | OFF | OFF | OFF ON OFF OFF —_ | — | —
Limit ON ON OFF OFF OFF OFF ON — — —
Elm ! Repezt Cycle ON OFF | OFF | ON ON OFF ON | = —
([ MDe
= AC Latch OFF | ON ON OFF ON ON ON _ | - —
: [ ) El!jg DC Latch ON ON ON OFF ON ON ON J— J— J—
— —T—— I
N ) (I Tho Delay and Latch ON ON OFF | OFF ON ON ON — | — | —
—
= = = e L
Limit and Latch ON ON OFF | OFF OFF | ON ON —_ | — | —
N/C Output OFF | — | —
A group of ten switches located on one side of the module is used to select the timing logjc fiN/O Output ON | — | —
CL5 models. 15 Sec. Max. Time — | oFf | oFF
Switches #1 through #7 are used to select the logic function. Switch #8 programs the qutgL.s Sec. Max. Time — | ON | OFF
for either NORMALLY OPEN or NORMALLY CLOSED operation. Switches #9 and #1D ¢ .. Max Time — | o | on
program the time range(s). There are three ranges: 10 to 150 milliseconds, 0.1 to 1.5 setors;

and 1to 15 seconds. The programmed range will be the samoéfiumctions of a dual timing

The diagram shows switch locations,

mode (ON & OFF DELAY, DELAYED ONE-SHOT, and REPEAT CYCLE). However, anq the table summarizes the program

DELAY and HOLD times are independently adjustable within the selected range.

switch positions.
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- MAXI-AMP ™ System

CP Series Power Supply Modules

INPUT OUTPUT OUTPUT
MODEL VOLTAGE POWER DEVICE
105 to
CP12C 130V ac | 400 milli- None
(15 VA) amps
or maximum
for 10-30V
210to dc sensing | SPDT
250V ac devices 5-amp
n CP12RC (15 VA) electro-
@ 50/60Hz mechanical

MAXI-AMP CP Series power supply modules provide a convenientModel CP12RC includes a relay which may be switched by the oufput
source of power for 10 to 30V dc sensing devices such as Banner sedff dc sensors or modules. The relay is a single-pole double-tfrow
contained dc sensors and/or any of the Banner logic modules afi@PDT) 5 amp electromechanical type.
remote amplifiers. Itis an excellent way to supply power to a system ) ) o
using multiple MAXI-AMP modules and associated sensors. CP series power supplies are built into the rugged MAXI-ANP
housing. They connect via a standard 11-pole round-pin relay sdcket
These supplies are designed for either 120 or 220/240V ac inp{Banner RS-11). The RS-11 socket allows DIN rail mounting of fhe
voltage (see hookup diagrams). They offer 400 milliamps for powerPower supply. Operating temperature for CP series power supply

ing 10 to 30V dc devices. modules is 0 to 50 degrees C (32 to 122 degrees F).
Load Curve Dimensions
1.6” 2.3"
VOLTAGE REGULATION VERSUS LOAD (40,6mm) =
': o i e = ZJ
g | B | _
S A T ,, o
¢ T~ T~ e (i ta ) |
: \\\ [ x 2 Rs-101pfslszzlt
% " géa\]/::c)_/ \\\\\\t 10" Max. 1.5
10

o

OUTPUT CURRENT DRAW (milliamps)

; _1 (254mm) }// (38,0mm)
;
50 100 150 200 250 300 350 400 oo j

(68,6mm)

120V ac Hookup Diagram, CP12C 120V ac Hookup Diagram, CP12RC
) o —> +V output (see load curve) D] == @ @[> —w= +V output (see load curve)
zu. @ ~ (o [@D) @/~ |—  SINKING INPUT
105 to 130V ac > @g cp12C - dc COMMON 105 to 130V ac ;@é @: dc COMMON
i E - @ v— _G}) Y4 T |
L= = s OUTPUT
- |® S SOURCING INPUT — o0 [ D CRl 2 SRAEIr\_MADYCONTACTS
> I CP12RC L| H®[= |
220/240V ac Hookup Diagram, CP12C 220/240V ac Hookup Diagram, CP12RC
= o —— +V output (see foad curve) =1 +12v={CR) *Voutput (see load curve)
‘_ﬂ_@}) - 210 to 250V ac [m (@) . SINKING INPUT
210 to 250V ac [;G}) Cprac - de COMMON > |® dc COMMON
&——:@ T SOURCING INPUT —t = % m? RELAY OUTPUT
= l® ® 5 AMP CONTACTS
Ll = CP12RC H
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-MAXI-AMP System

Mounting and Accessories

Panel Wall Mounting of MAXI-AMP Module

After the panel cutout has been completed and der
burred, slide the MAXI-AMP through the cutout and

5.5 (Approx,)

place one clip assembly into the rectangular depression
on each of the two narrow sides of the housing. Orien
clips as shown, and alternately tighten the screws fo
equal pressure against the inside of the panel wall. Do
not overtighten the screws. Attach the optional EC11-
6 extension cable (described below) to the MAXI-AMP
and route the opposite end of the cable to the RS-11 (or

(14 cm)

Panel Wall—

Panel Cut-Out

|

1.38/1.42"
(35,1/36,1mm)

ifi :J@

equivalent) socket.

Model EC11-6 extension cable is 6 feet (2m) long.
Clips for panel wall mounting of the MAXI-AMP are
included with the cable.

Clip Assembly
(2 supplied w/EC11-6}

Optional EC11-6 \-
Extension Cable

2.17/2.217

(55,1/56,1mm)

Model RS-11 Socket

Accessories for MAXI-AMP Modules

Model RS-11 is an eleven-pole round-pin scre:
terminal relay socket which is used to make ele
trical connections to any MAXI-AMP module.
The socket provides in-line wire clamp scre
terminals which will accept from one #24 AWG
up to two #14 wires at each pin. The RS-11is U
recognized (file #£92191) and CSA approved (filg
#LR38486). It may be mounted directly to a pane
plate or via standard 35mm DIN-rail track (seq
below). A hold-down wire is supplied with each
RS-11 socket (see Dimension Diagram on pad
22).

35mm DIN Rail Track

socket is designed to snap (or slide) directly into the 35mm DIN track.

The RS-11 is supplied with a coding ring and pin (see diagram at right). This allows a MAXI-AMP
keyed to fit only its own 11-pin socket. The pinis installed in one of the eleven slots in the RS-11, &
notch in the ring is aligned to slip over the pin. When the MAXI-AMP is removed from the RS-11
coding ring stays with the MAXI-AMP base, while the coding pin remains in the socket.

MAXI-AMP® Module

Model BENC-4 Enclosure

Track model DIN-35-70 accomodates one RS-11 socket. Model DIN-35-¥@lel BENC-4 is a NEMA-4 rated corrosion-resistant enclosure for a MA
holds two sockets. Model DIN-35-140 holds up to three sockets. The R8NP module or other control device. It is supplied with a DIN-35-70 track
easy mounting of one RS-11 socket. For mounting two sockets, use DIN-35

DIN-35-70; e
approx. 2.7 &
(70mm)

DIN-35-140:

35mm
/EIN Rail

RS-11
d Socket

21)‘4

(5,3mm) 3" (7,6mm)

Clear Polycarhonate
Cover (0-Ring Scal)

Clearance (2)
7,1mm}

1/2-14
NPSM {2)

W 5.03" {12,8¢m)
. mﬁmﬂ/

-1

5.35"
{18,6cm)

1/4=20
Nylon Screw
[H

2
\*Glas_s Reinforced

Engineering
Thermoplastic

or
105.
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Accessories for High Performance Modulated Remote Sensors

i Extension Cable # of

Extension Cable ) ) Model Used on Sensor Models W(ijres Wire Colors

Modulated remote sensors require specially der

signed cable for efficient sensor performance ]

Extension cable is available in 100 foot (30m)| EC12E-100 SP12SEL, SP12PEL 2 White, Green

lengths.
EC12R-100 SP12SRL, SP12PRL 3 Black, Blue, Brown
ESC-100 g;%ggth_TZSO, PT400, 3 White, Green, Shield
RSC-100 LR20D. LR250, LR400, 3 Red, Black, Shield

SP300D, SP300L, LP400WB, White, Green, Red, Black,

SSC-100 SP1000V 5 Shield
EC300E-100 LR300 2 White, Shield
EC300R-100 PT300 2 Red, Shield
EC320-100 SP320D 4 White, Shield, Red, Shield

Compression Fittings used to Attach
Protective Tubing to Remote Sensors

CF3-8 3/8"-32 thread
CF7-16 7/16"-20 thread

Cable Protection

AC-6 6 feet (1,8m) PVC-6 6 feet (1,8m)
AC-30 30 feet (9m) PVC-30 30 feet (9m)

This is mild-steel flexible tubing used Heavy duty PVC tubing used to pro-
with the compression fittings, at right, tect sensor cable in applications in-
to achieve maximum protection to volving moisture and/or corrosive
sensor cables. materials. 1.D. = 1/4"; O.D. = 3/8".
I.D. =5/16"; O.D. = 7/16".

Compression Fitting Used to Attach Tubing
f‘\ Model to these Models
J CF3-8 LR400, PT400, LP400WB
v CE7-16 SP300EL, SP300RL,SP300D,SP300L,
- LR200, PT200

WARNING wmaxi-amp sensors, amplifiers, and logic modules do NOT include the self-checking redundant circitfy
necessary to allow their use in personnel safety applications. A sensor failure or malfunction carerffsramenergized or a
de-energized output condition.

Never use any MAXI-AMP product as a sensing device for personnel protection. Its use as a safety device may create gdnjunsafe
condition which 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 etgchihg saf
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet thesadteyardstaNOT be used
as sensing devices for personnel protection.

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner Engineegatigibwiibeepair or replace,
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory duringnth@evarda This warranty does n
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warsareym@igissed or implied.

=4

Banner Engineering Corp. 9714 Tenth Ave. No. Minneapolis, MN 55441  Telephone: (612)544-3164 FAX (appli6agybé}-8573



