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SKAN-A-MATIC
The Big Name In Photoelectrics

Skanners And Controls For Any
Application

Standard or special purpose, Skan-A-Matic position sensors
and controls have your application covered. Our selection of
over 100 photoelectric sensors and controls provides the varia-
tion in size, type and configuration to meet your specific needs.

Skan-A-Matic Thrubeams deliver the most positive
sensing signal. They consist of a separate light source and
photodetector placed on opposite sides of objects to be
detected. Detection occurs when the beam of light between
them is broken by the object.

Skan-A-Matic Reflective Skanners combine a light source
and photodetector within a single housing. Light is
emitted by the source and returned to the photodetector—
either by reflecting off a target or a special retroreflective
surface.

Skan-A-Matic Special Purpose Sensors are custom
designed for those unique applications not covered by our
standard line-up. We offer skanners to detect liquid levels,
colors and wafers for the semiconductor industry. Some of
our special purpose sensors are furnished with flexible
fiberoptic probes to detect objects in inaccessible places. If
you have a special need, Skan-A-Matic can design the unit
to meet your reguirements.

Skan-A-Matic Self-Contained Photoelectric Controls
combine sensor and control in one package. This results in
less installation time, and lower cost for each sensing posi-
tion. These sensors also have superior immunity to electrical
noise than a separate sensor and control combination.

Skan-A-Matic Controls allow designers the option of
altering the function of photoelectric skanners to suit the re-
quirements of each individual application. Our photoelectric
controls offer on/off time delay, and other logic circuitry for
single and multiple skanner operations. Our modular approach
to photoelectric design represents a breakthrough in systems
versatility. It allows you to assemble a photoelectric system
customized to your particular applications.

Performance As Promised

Skan-A-Matic products are used by hundreds of manu-
facturers in the U.S. and around the world for their in-house
needs and O.E.M. products. These companies have learned
that Skan-A-Matic products pay for themselves by offering
longer life, greater reliability, and less down time. Plus, the
small size and unique capabilities of Skan-A-Matic products
allow them to be used in more places and in more ways than
other skanners.

Quality Through And Through

Each and every Skan-A-Matic product is capable of the most
sophisticated operation, yet rugged enough to withstand the
most hostile environments, because quality is a built-in
standard.

From the start, our light sources and components are
designed to our specifications and fully tested before being
shipped to us. All components are then re-tested and burned-in
before assembly. Testing and inspection continue during and
after assembly. We then test each product to published
specifications and inspect them individually before packaging.

To insure the quality and performance of Skan-A-Matic pro-
ducts in harsh environments, we house them for superior
durability. Most of our skanners and thrubeams feature
rugged, one-piece housings, machined from metal. Com-
ponents are permanently bonded to the housings with modern,
high-strength epoxies. Finally, the housings themselves are
completely sealed to exclude any dust or contaminants.

Our confidence in the performance, reliability and durability
of every Skan-A-Matic product is so strong, we back each one
with a full year warranty on materials and workmanship.

The Best Technical Support In
The Business

Skan-A-Matic stands behind each and every one of our
products. And we're ready to solve your specific application
problems.

Phone 800-448-2900

Fax 800-223-5138
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Technical INformation ...cc.serssssscnasssnnnssssnnsnsssssssnsssnsnassannansansd
Covers basic facts about photoelectric systems and is recommended reading
for anyone interested in the technology.
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Clarostat reserves the right to change the devices or device specifications in this databook without notice.
Every effort has been made to assure that the data contained herein is accurate, however, Clarostat
assumes no responsibility for the servicability of these products except within the confines of these published
specifications.

The specifications contained in this databook supersede all previously published data.
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Technical
Information

The Technical information section covers some basic and Is recommended reading for anyone interested
facts about photoelectric systems and how they work In the technology. The following topics are Included:
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Componentsof a
Photoelectric System

Light Sources@@

Wavelength — Nanometers
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FIG. 1

Skan-A-Matic thrubeams and skanners are photoelec-
tric devices — they react to the presence or absence of
light by changing their electrical characteristics. A working
system has three basic parts: a light source, a light detec-
tor or photodetector, and an amplifying control. These
three components may be packaged and arranged in dif-
ferent ways for different applications.

Light sources can be either Incandescent Lamps or
Light Emitting Diodes (LED's),

Lamps

INCANDESCENT LAMPS are miniature versions of the
common household light bulb — electric current heats a
metal filament until it glows. Although most people see
only the blue thru the red wavelengths, the energy emitted
by an incandescent lamp is a blend of all colors, including
infrared. As Fig. 1 shows, the lamp emits most of its energy
in the infrared region of the spectrum.

Features

* High output — important for small, rapidly moving, or
distant targets

* Wide band emission — essential for distinguishing col-
ors

* Visible light — easier installation and alignment

Limitations

* Waste heat — degrades other electronic components

* Filaments are vulnerable to shock and vibration — may
break or may move off-axis

* Filaments degrade over time (approximate life — 10,000
hours at rated voltage)

* Cannot be modulated

LED's

LIGHT EMITTING DIODES are semiconductor devices that
emitlight when an electrical currentis passed thru them. Unlike
lamps, they do not have a filament to burn out and therefore
have much longer life. Two types of LED's are used in Skan-A-
Matic products. The infrared LED, and the visible red LED. In-
frared LED's have the greater output, but have the disadvan-
tage of being invisible to the human eye. Sensors made using
visible red LED's have the advantage of being easy to install,
because the light source can be seen.

LED's must always be wired using the correct polarity and a
current limiting resistor must be used in most cases. Always
consult the installation instructions for the particular skanner
and control being used. In all cases where a resistor is neces-
sary it will be supplied with either the skanner or control.

Phone 800-448-2900

Fax 800-223-5138
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Components of a Photoelectric System

Photodetectors @

Wavelength — Nanometers

Relative Output/Response — Percent

,

400 500 600 700 800 800 1000

Features

« No Filament - Resistant to shock & vibration

« Ten times longer operating life than lamps—100,000 hours
(11%2 years of continuous operation)

« Can be modulated

Limitations

» Lower output than lamps - limits distance and response time

« Can be damaged by incorrect wiring

Most Skan-A-Matic products use silicon phototransis-
tors to detect light. Like normal signal transistors, they act
as valves or switches to regulate the flow of current in a
circuit. When light is absent the phototransistor is OFF and
conducts only a very small DARK CURRENT. Light striking
the transistor turns it ON so that it conducts LIGHT CUR-
RENT. This catalog uses the general term PHOTODETEC-
TOR CURRENT.

As FigiA shows, photodetectors respond to light of
many wavelengths — from visible blue thru red to the invis-
ible infrared. Notice that the peak of the photodetector re-
sponse curve lies out in the infrared near the peak emis-
sion of LED's and incandescent lamps. This coincidence
makes it easy to get a good match between emitter and
detector devices and has been a major factor in the
present widespread use of photoelectrics.

Optical Filters

The fact that photodetectors respond to such a great
range of wavelengths makes them vulnerable to interfer-
ence from all sources of light, especially sunlight and room
lighting. Skanners which will normally be exposed to light
from these sources should be protected by optical filters
which block visible light but allow the infrared wavelengths
to pass. These infrared-passing filters can be made of
glass or a plastic material. The glass filters can be used as
an exterior cover glass and can withstand elevated tem-
peratures. The plastic filters can only be used within a pro-
tective housing and are temperature-rated to only 50°C.

Optical filters are highly effective against light from fluo-
rescent tubes since this light is almost all in the visible por-
tion of the spectrum. If infrared energy from sunlight or
incandescent lamps will be encountered, a modulating
control should be used.

Colors

Black marks against a light background are usually
easy to detect; however, skanners often have trouble dis-
tinguishing between colors which humans perceive as
very different. There are two major reasons why skanners
are color-blind. First, a skanner uses a single phototransis-
tor controlling a single electrical circuit. The human eye, in
contrast, has thousands of specialized cells each respond-
ing to slightly different portions of the spectrum. Second,

Mear Infrared
H | intrared |  Radio
Electromagnetic Spectrum
A Human Eye
B Photodetector
C Lamp
D IRLED
E Visiblered LED
FIG.TA = 0"
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Spectral Response S35 Series Color Skanners
Wavelength — Nanometers
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because silicon phototransistors react most strongly to in-
frared wavelengths, the reflectivity of a surface at infrared
wavelengths controls the skanner's signal. An object
which appears dark to our eyes, for example, might appear
very bright to a skanner if the object’s surface is a good
infrared reflector.

There is however, a solution to the problem. Skan-A-
Matic's S35 Series ""Color Skanners" are designed to de-
tect colored marks. They cannot distinguish between col-
ors, but can detect a mark of predetermined color against a
contrasting background. Special filters are used to ex-
clude infrared wavelengths to which a photodetector re-
sponds most strongly. This means incandescent lamps
must be used for their high output and wide-band visible
light. The photodetector current must also be amplified
within the skanner since the response to visible wave-
lengths is poor.

Colored marks are usually made to appear dark against
their background. For example, a skanner designed to de-
tect blue includes a filter which blocks blue but passes red
wavelengths. The mark seems blue to us because it re-
flects blue wavelengths and absorbs other wavelengths.
When the skanner filter absorbs the blue wavelengths,
very little light is left and the mark appears black to the
skanner. The contrasting background however, will reflect
some red light which passes the filter and is detected. A
“red mark' skanner has a filter which blocks red but
passes blue wavelengths. Refer to Fig. 2.

A control is the third part of a working photoelectric sys-
tem. Controls perform two essential functions: amplifica-
tion and switching.

When a photodetector is darkened, it conducts so little
current that it is virtually an open switch. Yet, even when
the photodetector is illuminated, current flow is a few mil-
liamps at best and more likely is only a few hundred mi-
croamps. These currents are too weak for jobs like turning
on power transistors, solid state relays, or relays so they
must be boosted up to useful levels by an amplifier.

Most controls pass the input signal thru a resistance-
capacitance (RC) network. The RC network acts as a filter
to suppress transient noise before it is amplified. The filter
gives the control enough noise immunity so that it re-
sponds to real signals but not to the electrical noise emit-
ted by motors, switches, and other industrial equipment.

Amplifiers used in Skan-A-Matic controls are based on
integrated circuits called operational amplifiers, or op
amps.

The op amps can be configured to form a device called a
Schmitt trigger which produces a two-value output — ei-
ther a high or low voltage. Current flowing in the photode-
tector circuit passes through a potentiometer (pot) which
determines the sensitivity of the control. The Schmitt trig-
ger monitors the voltage produced across the sensitivity

Phone 800-448-2900
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Components of a Photoelectric System

SENSOR/AMPLIFIER RESPONSE DATA The table below de-
notes which curve applies to a particular sensor/amplifier com-
bination. Each curve gives the combination’s response, assuming
a known photodetector output. Since some skanners and photo-
detectors cannol aftain the current levels at the top of the curves,
their catalog pages should be consulted for maximum output.

Sensor/Amplifier Curve Reference and Typical
Response Time in Milliseconds

o -0r D6 @ B 1 E 5 W 8 N
Rasponse Tima in Milll d
All data is approximate and assumes a sensor operating at its opti-
mum distance, with a target at least as wide as its full field of view
and with at least 5:1 light to dark ratio. Since controls with relay or
solid state relay outputs have inherent speed limitations, only
those with transistor outputs apply in this data, FIG. 4

pot by the photodetector current. When the voltage across
the pot reaches a certain threshold, the circuit changes the
state of its output. The Schmitt trigger also has hysteresis;
that is, the op amp output turns ON at one threshold volt-
age, but turns OFF at a lower voltage. Hysteresis stops the
output from “chattering” (changing state rapidly) when the
input signal is noisy.

The amplifier output voltage controls the actual switch-
ing device either directly or through a transistor, Because
these photoelectric amplifiers have only two output values,
they are suitable only for presence/absence sensing and
cannot be used for such applications as measuring dis-
tances or gray scale values.

Response Time

Response time is the delay between the appearance of
atarget and the change of output. Response time is a func-
tion of the entire system — skanner, amplifier, and output
device. Skanner response time decreases as Light Cur-
rent and the Light Current/Dark Current ratio increase.
Skanners with wide Fields of View generally have faster
response times since their optics capture more light. When
fast response time is required, controls with open collector
outputs should be used. For customers who can sacrifice
noise immunity in favor of response time, Skan-A-Matic
also offers a high-speed control, the T41300.

Output Devices

Some Skan-A-Matic controls can be ordered with any
one of three output devices — open collector transistor,
relay, or solid state relay.

Open Collector Transistor An open collector tran-
sistor has an “uncommitted” collector lead — the collector
side of the transistor will “float” until the user makes some
connection. The output transistors used by Skan-A-Matic
are NPN types, so they must be forward-biased by con-
necting a source of positive DC voltage to the open collec-
tor lead through a “pull-up” resistor or load resistance.
Check the maximum voltage and current ratings given for
each product before making connections.

The output of an open collector control is simply the volt-
age level on the collector and it can have only two values.
As an example, assume that a reflective skanner and con-
trol are wired for “Light Energize”. When no target is
present, no light is reflected to the photodetector and cur-
rent flowing in the photodetector circuit is very small. The
voltage developed across the sensitivity pot remains be-
low the threshold so the amplifier stays OFF. No current
flows into the base of the output transistor so it is also OFF
and acts as an open switch. When the output transistor is

Phone 800-448-2900

Fax 800-223-5138
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OFF, the voltage on the collector will be equal to the supply
Open Collector Diode Protected Open Collector  yoltage. Therefore, the OFF state of an open collector out-

(e = ] = = T put will be HIGH voltage.

+ BV Continuing with our “Light Energize” example, assume
that a target moves into position and reflects light back to
the photodetector of the skanner. Current flows in the pho-
todetector circuit and develops several volts across the
sensitivity pot. This is above the amplifier's threshold, so
the amplifier turns ON and drives current into the base of
the output transistor. The output transistor turns ON, acts
as a closed switch, and conducts current. The voltage at
the collector will be a LOW value — a few tenths of a volt
developed across the transistor. The rest of the supply voit-
age is dropped across the “pull up" resistor or load resis-
tance. The ON state of an open collector or transistor out-
put, then, will be a LOW voltage.

If the open collector output is connected to an inductive
load resistance such as a relay coil or solenoid, a shunt
diode should be used to protect the output transistor
againstinductive surges. Some Skan-A-Matic controls can
be ordered with the diode built-in for convenience. This
precaution is not necessary when driving resistive loads
such as logic circuits and other transistors. Refer to Fig. 6,

7andB8. -~
Features u)
External DC Power Source Open Collector = Small, long-life solid-state devices
B [ EomsC PowerSource « Change state very rapidly — switch without radiating

large amounts of electrical noise

= Very flexible — interface directly with relays and sole-
noids, microcomputers and programmable controllers

= Can easily form logic elements like AND gates and OR
gates

Limitations

« Can only control DC power at relatively low voltages and
FIG. 8 currents

» Parsonnel are often unfamiliar with this device

= No isolation between amplifier and load circuit

Relay A relay is an electrically-controlled switch.
When electric current is applied to a coil of wire the coil is
energized, i.e. it develops a magnetic field which attracts a
metal armature. The armature moves one or more electri-
cal contacts to perform the switching action. The armature
is returned to its original position by a spring when the coil
is de-energized. The small current provided by the ampli-
fier when it turns ON, energizes the coil and can then con-
trol much higher levels of power, either AC or DC.

Relays used by Skan-A-Matic will be listed as SPDT
(Single Pole Double Throw) or DPDT (Double Pole Double
Throw). The number of “*Poles” is the number of moving
contacts; "“Throw" refers to the number of stationary con-
tacts for each moving contact. SPST, for example, would
be a single moving contact and a single stationary contact;

Phone 800-448-2900 Fax 800-223-5138 ( D
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O Components of a Photoelectric System

the circuit would be either closed or open. An SPDT relay
would have a single moving contact which could make
connection with either of two stationary contacts. A DPDT
relay will have two moving contacts, each of which can
connect with either of two stationary contacts.

The moving contact of a Double Throw relay will be la-
belled "COM" or “"Common”. When the relay is de-
energized the moving contact is held against the "NC" or
"Normally Closed' stationary contact by the spring. When
the relay is energized the armature moves to connect C
with the "NO" or “Normally Open™ contact.

Relays are rated by the amount of current they can han-
dle at a stated voltage. For example, many relays will be
rated for 5 Amps at 115 VAC, but only 3 Amps at 230 VAC or
28 VDC. It might be expected that a relay would handie
less current at the higher AC voltage, but why only 3 Amps
at the much lower DC voltage? The main problem is that
DC current flows only in one direction. When the metal
contacts are close but not touching, sparks arc across the
gap and vaporize some of the metal. When the relay is
switching AC current, the metal surfaces wear symmetri-
cally. When DC current is switched, one contact becomes
pitted while the other accumulates a metal deposit. This
situation quickly degrades the quality of the electrical con-
nection and shortens the useful life of the relay if it swit-
ches high DC currents.

Features

» HandlesACor DC

» Switches high power

« Familiar to personnel

« |solation between amplifier and load circuit

Solid State Relay (Triac)

AC Source

Fuse 5A

Limitations

= Physically large — slow to switch — creates electromag-
netic noise.

« Mechanical parts are subject to wear — contacts are
eroded by arcing — limited life

Equivalent Circuit

Solid-State Relay Solid-state relays, sometimes
called triacs, use semiconductor devices to control AC
power. A complete solid-state relay would include the ac-
tual triac, an optoisolator, a zero voltage trigger circuit, and
an RC network to suppress switching noise.

The solid-state relay output, then, performs the same
function as a Single Pole Single Throw switch for AC only
(see Fig. 11). When the Schmitt trigger amplifier turns ON,
its output current turns ON the optoisolator, which in turn,
drives enough current into the trigger circuit of the triac to
make it conduct. Because solid-state relays switch when
the line voltage crosses zero, response time may be as

AC Source

FIG. 11

long as 9 milliseconds.
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Features

» Solid-state — long life
« Electrically quiet

« |solation

Limitations

= AC only

¢ Limited current capacity
» Relatively slow

Modulating Controls

Modulating controls turn the light source on and off sev-
eral thousand times per second. The amplifier portion of
the control is designed to respond only to signals with that
on/off frequency. Even though the photodetector reacts to
other signals, these will be rejected by the amplifying cir-
cuitry. Modulating controls have longer response times
than a similar but non-modulating control. Because the
control must recognize the on/off pattern, the response
time must be greater than the period of modulation. As
noted earlier, only Light Emitting Diodes (LED's) can be
used as the light source for modulated systems — the
glowing filament of an incandescent lamp takes too long to
heat and cool.

Modulating an LED light source produces two major
The range of a system can be increased by modulating controls. benefits. First, false triggering from ambient light or ran-

. dom reflections is greatly reduced. Second, the range of

2 the system can be greatly increased. Modulating controls

can often extend the useful range of a skanner or thru-

beam from 2 to 5 times the range possible with a similar

continuous operation control. Two factors contribute to the

longer range. When problems with ambient light are

eliminated, the sensitivity of the amplifier can be in-

creased. Also, since the LED is being driven for only a frac-

tion of the modulation period, drive current can be momen-
tarily very high, producing a high light output.

As an example, consider a Skan-A-Matic LED light
source rated at 100mA for continuous operation. The resis-
tor shipped with the light source would normally limit the
current flow thru the LED to 100mA during continuous op-
eration. If the LED is modulated so that it is ON half the
FIG. 11A time, and OFF half the time (50% duty cycle), momentary

drive current can be 200mA without damaging the LED. A
lower value resistor would still be needed to limit the drive
currentto 200mA.

Skan-A-Matic modulating controls have a 50% duty cy-
cle and a built-in current-limiting resistor for 100mA LED's.
Any reflective skanner or thrubeam pair with a 100mA LED
can be connected directly to the light source terminals of
the control. LED's with lower current ratings must be wired
in series with an additional external resistor; the correct
resistor value is given for each sensor or control on its cata-
log page under the Compatibility heading.

Modulating controls eliminate problems caused by ambient light.

Phone 800-448-2900 Fax 800-223-5138 )
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Sensing Modes

Sensing Modes

Thrubeam

!
Light Source { Photodetector
. l
( 4 Thrubeam Pair
o FiG. 12
Retroreflective

FIG. 13

Photoelectric devices can be packaged and arranged in
various configurations to match the application. The differ-
ent methods are often called sensing modes. Modes can
?:ﬂagcrguped around two basic principles: thrubeam and

on.

The thrubeam mode uses components in separate
housings. The light source and photodetector are aligned
facing each other across a space where the target objects
will be passing. When no target is present, the photodetec-
tor will be illuminated. The target blocks the beam, cutting
off most of the light and causing the output of the control to
change state. The region of detection is approximated by
an imaginary cylinder between the lenses of the two com-
ponents with the diameter of the lenses. The target will be
detected anywhere along the length of the cylinder as long
as most of the light is blocked. Because light from the
source makes a one-way frip directly to the photodetector
without being reflected, thrubeams offer the greatest
range and largest light/dark contrast.

Features

» Longestrange

» Highest light/dark ratio

= Target color or surface texture have no effect

Limitations
« Two components must be mounted and wired
= Alignment may be difficult

A variation on the thrubeam principle uses a highly-
efficient reflector to return light to the photodetector. Light
source and photodetector are placed together, usually in
one housing. Light crosses the area where the target ob-
ject will pass, strikes the retroreflector, and returns to il-
luminate the photodetector. As with a thrubeam, the target
is detected when it blocks the light path.

When light strikes a retroreflective surface within about
15° of the perpendicular to the surface, the light will be
reflected back along the same path. One common type of
retroreflector seen on bicycles and highway markers uses
3-plane corner reflectors. Another popular type uses tiny
glass beads covering adhesive tape or dispersed thru a
paint or chalk — this type is common on road and street
signs.

Features

* Long range

» High light/dark ratio

* Easy to set-up and install

Limitations
» Can sometimes be confused by reflections from shiny
objects

() Phone 800-448-2900
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Diffuse Reflective

ot

S_k_an-r-'ner
FIG. 14 Target

Specular Reflective

\

Light Source

_—

Photodetector
FIG. 15 Target

Most reflective skanners use the scattering of light by
the target surface — diffuse reflection. Light emitted by the
source reflects from the target surface and returns to a
photodetector in the same housing. This principle is gener-
ally used for short range applications since the amount of
light returning to the photodetector is small.

Features

« One wiring run — installation is fast and easy

= Alignment is non-critical

» Colored marks may be recognized

Limitations

e Light/dark contrast decreases rapidly — short ranges
only

A specular reflective system makes use of a shiny or
mirror-like target surface to return a strong reflected sig-
nal. The photodetector may be in the same housing as the
light source, or may be some distance away.

Features

= Greater light/dark contrast— longer range
» Targets may be located precisely
Limitations

« Skanner and target alignments are critical.

Technical Specifications

5 vDC | Power Supply
= & Micro Ammeter
2% 7]
O O
..... BLU + — Red
+
L @ q=
e WHT Black
FIG. 16 A
2000 —

Photodetector Current in Microamperes

L] w 2 4 ﬂ “.I-‘q"- " 2 ”.
FIG. 16 B Distance From Tip To White Target In Inches

These definitions have been developed by Skan-A-Matic
for our convenience and that of our customers;  they may
not necessarily correspond with definitions of specifications
published by other manufacturers, All testing is done by Skan-
A-Matic personnel under laboratory conditions which may not
exist in many applications. Distance measurements are valid
for light sources in continuous operation; modulating controls
may increase useful distances by several hundred percent.
Light current is measured in the circuit of figure 16 A.

OPTIMUM DISTANCE TO TARGET is defined as that
distance between a reflective skanner and a white target
which produces the greatest photodetector current. The
target used is large enough to completely fill the skanner’s
view. The distance is measured from the front of the lens or
cover glass. The white target is Kodak's Neutral Test Card
— 90% reflectance — commonly found in photographic
supply stores. (Kodak #R-27 CAT 1527795 or see Accesso-
ries.)

At very close ranges photodetector current is low, since
little light can reach the photodetector. With increasing dis-
tance, photodetector current rises to a peak, defining the
Optimum Distance to Target, then falis off gradually. Refer
to Fig. 16 B.

Optimum Distance to Target has no relevance for thru-
beams since the photodetector current should fall off con-
tinuously with increasing distance.

Phone 800-448-2900
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MAXIMUM USABLE DISTANCE is defined as the
greatest distance between a reflective skanner and a white
target which produces at least 10 microamps of photode-
tector current. Currents below 10 microamps produce un-
acceptably low contrast between light and dark conditions.

RATED SEPARATION is the thrubeam equivalent of
Maximum Usable Distance. It is defined as the greatest
distance between light source and photodetector that will
produce at least 10 microamps of photodetector current.

FIELD OF VIEW is a measure of the area monitored or
“seen" by a reflective skanner. The measure is taken with
the standard white target at the skanner's Optimum Dis-
tance To Target. Photodetector current is measured as the
target is moved across the skanner’s view, perpendicular
to the skanner's optical axis. Photodetector current will
range from near zero when the target is out of the skan-
ner's view to some maximum value when the target com-
pletely fills the skanner's view. Field of View is defined as
the distance the target must move to produce a current
change from 10% to 90% of the maximum current. Note
that listed Field of View is measured at the Optimum Dis-
tance to Target (see Fig. 17). Field of View generally in-
creases with increasing distance from the skanner; use
the Skanner Performance Charts to estimate Field of View
at other distances.

When a reflective skanner is used in a retroreflective
mode its Field of View no longer depends on the skanner
alone. The viewing area of the skanner is effectively the
space enclosed by lines extending from the outside edge
of the skanner lens to the outside edge of the retroreflec-
tor; usually this space will be a truncated cone. The listed
Field of View then would be measured halfway between
the skanner and retroreflector in the same way Beam Di-
ameter is measured (Fig. 18).

BEAM DIAMETER is a thrubeam's equivalent of Field of
View. A light source and photodetector with equal sized
lenses are arranged some convenient distance apart. Be-
cause the lenses are equal sized, the beam between them
may be considered a cylinder. To be detected the target
must block most of this imaginary cylinder. BEAM DIAME-
TER is defined as the distance the target must move per-
pendicular to the beam axis to produce a photodetector
current change from 10% to 90% of the maximum value
(Fig. 19).

SMALLEST DETECTABLE OBJECT is defined as one-
third of the listed Field of View of a reflective skanner or
one-third of the listed Beam Diameter of a thrubeam. This
is an arbitrary value derived from experience. Actual target
objects vary too much in speed, reflectivity, etc., to state
that they can be detected. The implication, then, is that a
typical rectangular target with a length exceeding the Field
of View and a width one-third the Field of View of a skanner,
moving slowly across the view of the skanner at the Opti-
mum Distance To Target, can be detected reliably.

Phone 800-448-2900
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Quality Control

Performance Guarantee

All Skan-A-Matic products are inspected and tested sev-
eral times before they are released for sale. Statistical
methods are not used — each product is tested individu-
ally. Light sources and photodetectors are tested and se-
lected for consistent performance.

Each component is "'burned-in"' according to individual
time specifications, eliminating defective components and
greatly increasing field reliability.

Skanners and thrubeams with focused lamps are
checked to insure that the filament image crosses the opti-
cal axis. Thrubeam components with threaded bodies are
rotated around the beam axis and checked at 120 degree
intervals tor proper performance.

Most skanners and thrubeams presented in this catalog
have a Performance Chart included in the Technical Speci-
fications. This chart generally shows a band formed by the
variation expected in photodetector current at any given
distance from the standard white target, Kodak's Neutral
Test Card — 90% reflectance. (Kodak #R-27 CAT 1527795
or see Accessories.) The terms “Maximum™ and *“‘Mini-
mum’' on the chart refer to the expected values. Two small
circles indicate the values used by our Quality Control de-
partment at final test.

Each unit is guaranteed to produce a photodetector
current between the Maximum and Minimum values at
the distance indicaied by the circles. Dark Current will
be less than 10% of Light Current.

Choosing A System

Thrubeam Or Skanner?

* 1st Choice — Thrubeam
* 2nd Cholce — Retroreflective
* 3rd Choice — Reflective skanner

To choose the right components for a reliable system
several factors should be considered. Sensing mode re-
quirements and limitations to suit a particular application
must be determined. The target size and speed, material
and distance, as well as environment, must be analyzed.
Also, response time and input/output needs will affect the
design of a system for optimum performance.

The most important factor in reliable detection will al-
ways be the amount of light received by the photodetector.
Thrubeams are generally preferred simply because the di-
rect illumination of the photodetector by the light source
produces a comparatively large photodetector current.

If thrubeams are impractical, the second choice is usu-
ally a reflective skanner used in the retroreflective sensing
mode. This mode gives a high photodetector current and is
almost as convenient to install as a reflective skanner.

When reflective skanners are used, they should be
mounted at or near their Optimum Distance To Target. This
ensures the highest possible photodetector current.

Phone 800-448-2900

Fax 800-223-5138
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Photodetector current can sometimes be estimated
closely enough to indicate whether a reflective skanner will
perform reliably or not. Remember that Optimum Distance
and Maximum Usable Distance are measured with a white
test card which reflects 90% of the light striking it. Due to
light scattering by the paper fibers, much of this energy is
not captured by the photodetector. Rough, irregular, or
dark surfaces will scatter or absorb more light than the test
card. In these cases a skanner may be limited to a range
much shorter than the Maximum Usable Distance.
Smooth, shiny surfaces such as metals and plastics may
be detected far beyond the Maximum Usable Distance if
the surface is perpendicular to the skanner’s optical axis
and acts as a mirror.

A typical target must fill a large fraction of a reflective
skanner's viewing area to allow the photodetector to cap-
ture enough light. If the skanner cannot be close enough to
the target so that the width of the target is at least one-third
of the skanner's Field of View, a thrubeam or retroreflec-
tive mode should be used.

= Match the Beam Diameter to the width of the target; the
Choos"‘g a ThrUbeam target should be at least one-third as wide as the listed
Beam Diameter. Large targets will be detected by thru-
beams with large or small Beam Diameters, but small tar-
gets will require a small Beam Diameter. Thrubeams are
listed in the catalog in order of their Beam Diameters.
Beams that are too large can be eliminated immediately
and attention can be focused on the Rated Separation,
Light Source, and Body Style of the remaining choices.

Thrubeam Example

Consider the problem of detecting quarter-watt resistor
bodies. Assume that the resistors are counted within en-
closed machinery where ambient light is not a problem,
but that vibration is continuous and severe. The beam
must cross a space of 2 inches.

First determine what will be required of the control. Be-
cause ambient light or long ranges are not factors, there is

Model# |  BeamDiamater no need for a modulating control and a lower-cost conven-

— —— tional control can be used. Assuming the control must in-

ﬁ: : Sl terface with an electronic counter and that AC line current

__L30/P30 06-.12 is the most convenient power source, The T40300 (stan-

'I'-“Tléh ! 10 dard AC control with open-collector output) is probably the
L34/P34 08 best choice.

'_m \ 03 Experience shows that a thrubeam should have a Beam

Diameter no more than 3 times the width of the target. In
FIG. 20 this case the target width is the resistor diameter, .090 in-
ches, so the thrubeam should have a Beam Diameter of
.270inches or less.

Max. Beam Diameter = 3 x Target width
3 x.090"

270"

Phone 800-448-2900 Fax 800-223-5138
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Choosing a Reflective

Skanner

Expected Performance At 1 Inch

s12 B 25-125 microamps.

S11101 8 12-200 microamps

13224 1 50 microamps

830 8 10-50 microamps
FIG. 21

The Selection Guide at the beginning of the Thrubeam
Section lists these Beam Diameters and Rated Separa-
tions. Refer to Fig. 20.

Each of these thrubeams has a Beam Diameter small
enough to detect the resistors, but the L56/P56 pair does
not have the required 2 inch range. With assurance that
the target can be detected reliably, other factors become
more important — with the problem of continuous and se-
vere vibration, an LED light source is essential for long life.
Notice that the L43/P43 thrubeam is not listed since its
Beam Diameter, .40 inches, is so large that it will not be
able to detect the resistor.

Match the Field of View to the width of the target; the
target should be at least one-third as wide as the skanner's
Field of View at the desired distance. Skanners are listed in
the catalog by order of their Fields of View at their Opti-
mum Distances. Most data sheets include a graph show-
ing Field of View vs. distance from the target, plus a graph
showing photodetector current vs. distance. Find a skan-
ner with an appropriate Field of View at the desired dis-
tance, then check the second graph to be sure photodetec-
tor current will be at least 10 microamps at the desired
distance.

Reflective Skanner Example

Suppose we want to use a refiective skanner to detect
the white paper tube of a cigarette from a distance of 1
inch. In this case the target is .3 inches wide, so we will be
interested in skanners with a Field of View no more than .9
inches at the desired distance of 1 inch.

Max. Field of View = 3 x Target width
3x.3"
9"

By using the performance curves, we can estimate the
Fields of View and expected photodetector currents of
various skanners at the 1 inch distance. Refer to informa-
tion given in Fig. 21.

Examining the listing of expected photodetector currents,
we will be most interested in the skanners with the highest
expected outputs—S16 and S12. Testing shows that each of
these skanners easily and reliably detects the cigarette at
one inch. An S16 actually developed more than 100 micro-
amps of current, and the S12 more than 75 microamps. The
$16 would be the best choice for the application except in
areas where shock and vibration or ambient light would be
a factor. In that case the S12 would be the best choice be-
cause its solid state light source is immune to shock and
vibration and can also be used with modulating controls to
eliminate the effect of ambient light.
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Choosing a Control

Choosing A Control
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Choosing a System

All Skan-A-Matic sensors except the self-contained C
Series, require a separate control. Generally, most Skan-
A-Matic skanners or thrubeams may be used with any
Skan-A-Matic control, although there are several excep-
tions to this rule:

* Modulating controls require LED light sources.

+ Some sensors cannot be used with R43/T43 control.

» Some sensors are designed for exclusive use with
R43/T43 control.

The first step in choosing a control is to determine if
continuous operation is satisfactory, or should the light
source be modulated?

A conventional control which does not modulate the
light source is suitable whenever the sensor will be en-
closed within machinery or otherwise protected from am-
bient light and will be used at typical ranges. Continuous
operation is essential whenever incandescent light sour-
ces are used. These applications include color sensing
and high speed sensing.

When the sensor will not be enclosed, visible light from
fluorescent lights can usually be defeated by including fil-
ters in the photodetector. If the photodetector cannot be
ordered with a filter or if infrared energy from incandescent
lamps, sunlight, or hot objects will be encountered, an LED
light source and modulating control should be used. Modu-
lating controls can also greatly increase the useful range of
any LED skanner or thrubeam at the expense of increased
response time.

The second step is to determine if the high-speed
T41300 control is required. For reliable operation, the tar-
get must remain within the skanner's Field of View at least
as long as the expected response time. The Response
Time Chart (Fig. 4) shows the expected response time of
various skanners with both a standard open collector con-
trol and with the T41300. Use the T41300 only if the skan-
ner is definitely too slow even at the high current end of its
curve; noise immunity has been sacrificed for speed of re-
sponse and the T41300 may not be appropriate in some
environments.

Beyond the modulating and high speed functions, the
technical performance of the various controls will be simi-
lar. Types of input power, output device and timing func-
tions are compared in Fig. 22.
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Using Photoelectric
P ucts

W"" Every Skan-A-Matic skanner or thrubeam, except the C !
l‘lg Series self-contained units, must be wired to a separate 1

control. Color-coding is consistent throughout the product
line. Refer to Fig. 23.

P W R T Y R ———

R S —

FIG. 23 RS

Any Skan-A-Matic reflective skanner can be ordered
with a 5-pin Switchcraft connector as described in the op-
tions section. Other types of connectors can be used for
spacial orders. Thrubeams are not offered with the stan-
dard connector option, but other types of connectors can
be included with special orders.

Some controls, such as the R40/T40, may be wired for
either Light or Dark-Energize. Others must be ordered
from the factory with the desired configuration; for exam-
ple, T43007 — Light-Energize, T43008 — Dark-Energize.
See the individual product data sheets for wiring details.

There is no rated maximum distance between skanner
and control; in an electrically-quiet environment, the limit-
ing factor would simply be the resistance of the wiring.
Practical distances are generally limited to about 50 feet.
Any Skan-A-Matic skanner or thrubeam can be ordered
with extra-length leads or the user can add his own wire.
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O Using Photoelectric Products

Electrical noise is probably the most persistent problem
Gmundlngl ShIEk'"l'lgc faced by industrial users of photoelectric devices. All the
a nd No'se engineering and design effort put into these products can

be defeated by improper installation.

This type of problem results from the very low currents
flowing in the photodetector circuit. These microamp cur-
rents can be disturbed by noise carried along the power
supply lines or radiated thru the air. The noise is generated
by electrical equipment turning motors on and off, from
clutches and brakes, relays and solenoids. The best way to
deal with electrical noise is to suppress it at the source .|de-
ally, each potential noise generator would be fitted with its
OWN SUppressor.

Individual photoelectric systems can be protected
against noise by following some basic installation rules:

* Be sure to connect the cable shield around the red and
black wires to the control’s Ground connection.

* Connect the control's Ground terminal to machine frame
Ground, or electrical service Ground.

* Keep wiring runs between skanner and control as short
as possible.

* Never run photoelectric wiring alongside or in a conduit
with AC power supply lines.

* Connect the skanner body to machine frame Ground.

Users planning long wire runs should keep several

points in mind:

* Use shielded cable

* Keep the photodetector current as high as possible

» Keep the line resistance down

* Consider using conduit when noise is severe

Never try to use more than one skanner on a standard
l-ogic Operatiorls control. Nrgither the skanners nor the controls are de-
signed for this sort of “front-end" logic; the attempt will

probably fail and possibly damage the units.

Switched outputs from several controls with similar out-
puts can be tied together to perform OR and AND logic
functions (Fig. 24). This is a convenient, safe way o do
these logic operations but, again, one control is connected

f to only one skanner.

In multiple skanner systems the user often would like an
output voltage if (A) any skanner sees a target (an OR func-
tion) or (B) if all skanners see a target (an AND function).
Either can be done with the open collectors of two or more
amplifiers tied together through a common load resistor to

O—()/ the desired power supply. This function may also be ac-

AND logic complished with a relay in place of the resistor load.

OR logic (A) for OR operation, connect each skanner so that
when it detects the target, its amplifier is energized. Con-
nect the amplifier outputs together as in Fig. 25. If any one

FIG. 24 AND/OR Relay Logic skanner causes its amplifier to energize, the output volt-
? age goes to zero.

Phone 800-448-2900 Fax 800-223-5138
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TECHNICAL INFORMATION

(B) for AND operation, connect each skanner so that
3&%‘:’:2 ggﬂ:‘d‘:?om oC+ when it detects the target, its amplifier is de-energized.
Connect the amplifier outputs as in Fig. 25. If all skanners
cause their amplifiers to de-energize, the output voltage
goes hightoDC +.

The only exception to the one skanner/one control rule
Voltage is the R60 Serles, a dual channel control. This heavy duty
Output control is specifically designed to drive the light sources of
two skanners. Plug-in cards program the R60 for many ba-
sic counting and logic functions. If the desired function is
not already available, Skan-A-Matic can quickly design

! DC- and produce a special card.

FIG. 25

= Environmental factors such as room lighting, dust, dirt
The Environment and heat can seriously degrade the performance and relia-
bility of any photoelectric system. The best way to deal with
these problems is to take the time to analyze the situation
before ordering. Ambient light, for example, can be de-
feated by purchasing a filtered LED skanner and modulat-
ing control. This combination can also give the extra power
needed to penetrate the build-up of dust and dirt on skan-
ner lenses.

Careful design of the planned system can prevent many
problems before they occur. It would be unwise, for exam-
ple, to install an unfiltered continuous operation skanner
facing overhead lights or a sunlit window. Other examples
of avoidable problems would include the installation of
skanners over drying ovens, or in crevices or corners
where dust build-up is likely.

The operation of a photoelectric system is affected by
Tempe r atur e EffeCts the temperature changes of its environment. Most applica-
Amblent Temperature — F* tions are not bothered by temperature variatiops because
P o (g the change is small compared to the change in photode-
R sl (e I s tector current caused by the target.

Temperature changes MUST be taken into account
when the target causes only a small change in photodetec-
= ] tor current or when the system is operated throughout a
wide temperature range. The photodetector causes most
130 of the change because its gain increases with rising tem-

- perature. An LED's light output decreases with rising tem-
perature, which partially compensates for the photodetec-
tor. Incandescent lamps do not change with temperature.

Fig. 26 shows the change in photodetector current ver-
100 - sus temperature for both LED and lamp systems.

‘- : LED devices must be derated at temperatures above

- 25°C. Their forward current must be reduced as the am-
80|/ bient temperature rises. Derating information is given on
individual product pages.

Percentage Of Photodetector Current
3

0 10 20 30 40 50 80 70
Ambient Temperature — C°

FIG. 26
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Sensitivity Adjustment of
Controls

Dark Energized Light Energized
+5V + 5V
.M X
Pot o ™ \i
Schmitt Sohmitt
Trigger Trigger
k Sensitivi

{ Pot h’% "

FIG. 27 )

Light Energize Target Present

. .

g
= Target Absent
= [ 278
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(=15
£
% Too High
e
'—E‘ OK

=
»
Too Low
FIG. 28 -

USING AREMOTE POTENTIOMETER
R40 and T40 Series, R46 and T46 Series

Omit jumper wire connected to pin 6 and connect external pot as
shown.

- .rT_ -5
1Msgohm§ 1
P |
1) |
I | i
b
) g o . 3
ol i
' Re&T48 = [ n]
§: Photodetector ¢ MORULE: ¢
Light Energize Dark Energize
FIG. 29

Fig. 27 shows the relationship between the photodetec-
tor, the sensitivity potentiometer (pot) and the Schmitt trig-
ger amplifier. Notice that the photodetector and sensitivity
pot divide the + 5 Volts DC bias voltage. The Schmitt trig-
ger turns ON when its input voltage rises to about 2.5V and
turns OFF when the input voltage falls below about 2.3V
because of the hysteresis built into the circuit.

Consider what happens when the control is wired for
LIGHT ENERGIZE. The amplifier stays OFF as long as the
voltage at the amplifier input remains below 2.5V. Since
the 2.5V is half of the bias voltage, the amplifier stays OFF
as long as the resistance of the sensitivity pot is less than
the resistance of the photodetector. The resistance of the
photodetector decreases as the intensity of captured light
increases. The Schmitt trigger amplifier turns ON when
the resistance of the photodetector falls below the resis-
tance of the sensitivity pot.

All Skan-A-Matic controls except the T21004 have sen-
sitivity pots which give higher resistance and higher sen-
sitivity when turned clockwise. From the example above,
we see that when resistance across the pot is high, only a
little light will drive the resistance of the photodetector low
enough to turn ON the amplifier.

Fig. 28 shows Schmitt trigger input voltage at three dif-
ferent settings of the sensitivity pot. The curve iabeled
“TOO HIGH" is produced when the sensitivity is turned
too far clockwise — the control is ON continuously. The
“TOO LOW" curve shows a control that can never switch
ON because the sensitivity is turned too far counterclock-
wise.

Using a Remote Potentiometer

The R40/T40 and R46/T46 Series controls can be wired
with a remote sensitivity adjustment. This is recommen-
ded in cases where the sensitivity must often be read-
justed, or if the control is located in an inaccessible area.
When a remote potentiometer is used, the internal sen-
sitivity pot has no effect. Wiring must be done using
shielded cable. The value of the external potentiometer is
one megohm, and multiple turn potentiometers, such as
the CTS Series VA45, are recommended.

Phone 800-448-2900

Fax 800-223-5138
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TECHNICAL INFORMATION

Sensitivity Adjustment
Photodetector Prmdure
# Verify that the photoelectric amplifier has been wired cor-
Movement of Target reer‘c::yé ifzoerd the desired mode of operation: light or dark

quiring 4 turns counter-clockwise for the minimum sen-
sitivity setting.

Light Source

With the distance from sensor to target remaining con-
stant, move the target in and out of the Field of View or
Beam Diameter, perpendicular to the sensor axis (see

Reflective Fig. 30) and observe the amplifier's output.

Skanner

’ E’.‘r;‘: Dl:“a““ » The sensitivity control is a 15 turn potentiometer with a
ge slip clutch at each end to prevent over adjusting. Turn the

T ; sensitivity control 15 turns counter-clockwise to the ab-
solute minimum sensitivity setting. NOTE: The R47/R48

and R60 Series controls have a 4 turn potentiometer, re-

Adjust the sensitivity control in a clockwise direction until
the output of the amplifier changes state. Continue to
move the target in and out of the field of view and to ro-
tate the sensitivity control in a clockwise direction, count-
ing the turns, until the output of the amplifier stops
changing state.

For optimum performance, the best setting for the sen-
sitivity control is midway between the point at which the

‘ amplifier first detected the target and the point at which
detection stopped.

Should the output still be changing state at the end of 15
turns, set the sensitivity control midway between the
point when detection started and when the end of the 15
turns was reached.

Fixed Distance
to Target

When the sensitivity control has an adjustment range of
less than one turn this means that that there is not
Movement of Target enough margin of safety for reliable operation. In this
case, the distance from sensor to target may be varied,

FIG. 30 the lamp voltage decreased or the LED current reduced.
* Time delay amplifier sensitivity may be adjusted in a
similar manner by first adjusting the time delay control
fully counter-clockwise in order to minimize the duration
of time delay.
Phone 800-448-2900 Fax 800-223-5138 J
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Amblent Conditions of the working environment, i.e.
light, temperature, vibration and humidity.

Beam Break Seethrubeam.

Beam Diameter Measure of the size of the target which
can be detected by a thrubeam.

Chassis Mount Individual electrical components and de-
vices mounted on a printed circuit board with terminal strip
connectors.

Coaxial Light source and photodetector on the same op-
tical axis.

Collimate Make parallel; e.g., a collimating lens makes
parallel the light rays emitted from a lamp.

Continuous Operation Steady or non-varying output
from an LED as opposed to a modulated output.

Dark Current Amount of electric current flowing thru a
photodetector when light is absent.

Dark Energlze Absence of light energizes switched
output.

Delay On/Off Controlled time delay between input
change and output change.

Derate Change of listed engineering specifications with
change in environment, usually temperature.

Diffuse Reflection Reflection of light in many directions
from rough or irregular surfaces.

Diode Protected Collector Built-in diode protects out-
put transistor; for use with inductive loads.

Duty Cycle Percent of time LED light source is driven by
modulating control.

Eye Mark See registration mark.

Fiber Optic A fiber or strand of glass or plastic which car-
ries light.

Fleld of View Area seen by a reflective skanner at a
given distance.

Hysteresis The difference between the turn ON voltage
and the turn OFF voltage in a Schmitt trigger.

Instant On/Off No controlled delay between an input
and its effect on switched output.

Lamp Anincandescent light source.

LED Light Emitting Diode — A semiconductor device
which produces light energy when stimulated by electric
current.

Light Current Amount of electric current flowing thru a
photodetector when light is present.

Light Energlze Presence of light energizes switched
output.

Maximum Usable Distance Greatest distance be-
tween reflective skanner and white target which produces
at least 10 microamps of photodetector current.

Modulating A control designed to turn the light source
on and off very rapidly; modulated-pulsed or discontinu-
ous.

One-Shot A timer which produces a single electrical
pulse of pre-determined length for inputs of varying length;
the input must return to its original state for another output
pulse to be produced.

Open Collector Common method of using a transistor
as an output switch; current must be supplied by the user
thru a pull-up resistance.

Operating Voltage Highest forward bias voltage which
can be safely applied to a photodetector.

Optimum Distance to Target Distance between a re-
flective skanner and a white target which produces the
maximum Light Current.

Photodetector Light detecting part of a photoelectric
device.

Plug-In Mount Electrical components and devices
sealed inside a can or module; connections thru projecting
pins to a separate socket.

Rated Separation Greatest distance between a thru-
beam’s light source and photodetector which will produce
at least 10 microamps of photoelectric current.

Reflective Skanner Device with a light source and pho-
todetector in one housing; target is detected by reflected
light.

Registration Mark Mark of contrasting color placed on
sheet materials, esp. packaging wraps; used to control
cutting operations.

Response Time Time interval between an input change
and the corresponding output change.

Phone 800-448-2900
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Glossary

Retroreflection A method or system using a high-
efficiency reflector to return emitted light to a reflective
skanner.

Reverse Voltage Maximum voltage which may be
safely applied to a polarized device in the reverse direc-
tion.

Schmitt Trigger Amplifier with only two output states;
output will go to high level when input exceeds threshold
voltage; output will go to low level when input drops below
a second and lower threshold voltage.

Sensor Inclusive term for all photoelectric devices: espe-
cially photodetectors.

Smallest Detectable Object Smallest rectangular tar-
get which can be detected reliably.

Spectral Emission The wavelengths produced by alight
source.

Spectral Response Wavelengths producing a measur-
able response in a photodetector.

Specular Reflection Reflection of light from a smooth
surface; e.g., a mirror.

Target Objectto be detected.

Target, White Kodak Neutral Test Card — 90% reflec-
tance (Kodak #R-27 CAT1527795 or see Accessories),
used for testing comparison.

Thrubeam A light source and photodetector in separate
housings; target must break beam to be detected.

Phone 800-448-2900 Fax 800-223-5138
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Thrubeams

Thrubeams, or thrubeam pairs, are photoelectric
sensing devices packaged in two separate hous-
ings. One part, the light source, produces light and
projects it as a narrow beam. The other half of the
pair, the photodetector, is positioned some
distance away facing the light source so it can
sense the emitted light.

When the space between light source and photo-
detector is clear, the photodetector is brightly il-
luminated and electric current flows in the photo-

Thrubeam Selection Guide

detector circuit. A target is detected when an
opaque object blocks the beam path—the photo-
detector is darkened and conducts less current. An
amplifying control monitors the flow of current in
the photodetector circuit and turns a switch on or
off when necessary. Because of this high contrast
between the light and dark states, a thrubeam
provides highly reliable indication that a target is
present.

Obisct m
o Wodulsied
Leapas 100' 0 BCH 1A LED 10011000 Aluminum 3416 THD mmmummmm
pospaiiy ; mi .. .
THRUBEAM = mmmcmmmw 28
P % B =" 1A LED 100/1000 “Aluminur B24THD | Heavy duty housings for shock and vibeation. Vary powsril for |
Vis Red LED | 50180 ‘Stainiess Sisel | 5/16-24 THD | it size. 3 madels _ | 30
P3P0 32e 06z |2 . 118 “Alumingin, Vallous. | Gcal purpove boarm sedas 3 siyies of ight sourcs, & siyles of
RL 100/1000 o | Brass, | | detectors. Use any detector with any ight scurce.
[Er="] & 5 = A LED 801120 Stainiess B3z THD Mmmmpk_ Haavy duty housings protect 38
[SRIZT] 2 KTl o A LED 4080 Plastic = mwwmhaﬂ Ciamp or brackat 40
L5658 50" 030" 010" 15 Aumnumpaste | 118" tnm-a-up has fiber optic bundie In semi-rigid snout. Band
Wieo 1001000 | composite holes mgmuqmmw ‘smal objects. 5
L60Pe0 o i 0z AEDILED | 60120 mA | Pikstic 086" plastic package for “Getection in areas where space
A0/B0 mA, holes hla souUlcs may be specifisd. 43
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THRUBEAMS

Long Range Modulated
L43/P43 Series
Super LED Thrubeam

Features:

Rated Separation: 100 ft.

Beam Diameter: .40in.

Smallest Detectable Object: .15in.
Powerful modulated beam

Glass lens

Ambient lightimmunity

Penetrates many opaque objects
Penetrates dusty environment

Description:

The L43/P43 Series is a high intensity thrubeam pair designed
for photoelectric sensing at long range or through opaque objects.
It consists of an LED light source and an amplified photodetector.
Each is housed in a threaded, anodized aluminum body which is
ideally suited for industrial environments. Sealed lenses make both
units dust-tight and water resistant. An infrared filter is included in
the photodetector to block visible ambient light.

The photodetector employs an AC coupled, voltage output
amplifier which must operate in a modulated mode. The L43/P43

Typical Applications:
B Safety barriers

B Security barriers

B Missing label detection

Specifications: (at 25°C)
LIGHT SOURCE—LED

Input 100 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per de-
gree above 25°C ambient

Modulated Input 1 Amax., 10% duty cycle at 1 kHz min,

Reverse Voltage 2V max.

Spectral Emission 240 nm peak

BODY Red anodized aluminum

TEMPERATURE Operating: 0° to 50°C
Storage: —40°1085°C
LEADS 2 cond. 22 ga., PVC covered cable, 6 fl.

long, Type E

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

pair should therefore be used only with an R43/T43 “‘Super
Pulser."' This control modulates the LED, amplifies the detected
signal and optimizes system performance.

When properly aligned in a clear atmosphere and used in
conjunction with the Super Pulser, the L43/P43 pair can sense over
a 100 ft. range or through many solid or opaque objects. The beam
diameter between light source and photodetector is approximately
40 inch. The units may also be positioned side by side at a 35 ft.
distance from a 3 inch retro-disk for retroreflective applications.

W Detection of an object on a conveyor
B Detection of a product in a package

PHOTODETECTOR

Operating Voltage +5V1o +15VDC
Spectral Response 910 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1% at
700 nm
BODY Blue anodized aluminum
TEMPERATURE Operating: 0° to 50°C
Storage: - 40°1050°C
LEADS 4 cond. 26 ga. PVC covered cable with
shield, 6ft. long, Type L

Phone 800-448-2900

Fax 800-223-5138
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' L43/P43 Series

Dimensions:

© 3/4-16 UNF THD in
\ (mm)

L43004

2.7 i
(70.1) R
P43004 | 262 /gl

{“ E]

& Glllllllllllllllllllﬂlllll il—

Compatibility With Controls:

The L43/P43 are designed exclusively for use with the R43/T43
Series modulating controls.

Model Selection Guide:

i Part # Description
| L43004 Light Source
P00 e
Variations:

LEADS

Extra lead lengths available. See pg. 129.

Wiring Diagram:

LED+ () BLUE ({
-~ or(1gQUTPUT
LZD wHIYE =‘\ I IBLUE g -5DC
|BLACK
L43004 o b SIG GND
L 17 leueog) sisano
P43004
Circled numbers denote connection to socket of R43/T43 Series
“Super Pulser."
Phone 800-448-2900 Fax 800-223-5138
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THRUBEAMS

Miniature LED Pair
L33/P33 Series

Features:
B |R or Visible Red LED light Source Available
B Plastic lens

B Smallsize

M Longlife

B Our most popular thrubeam pair

B Two body styles available

Description:

The L33/P33 Series is a rugged LED thrubeam combination in
miniature size, designed for use under conditions of severe shock
and vibration. A specially selected Light Emitting Diode and
photodetector are matched for optimum performance and are
mounted in identical heavy duty housings.

Typical Applications:
B

Parts counting

Edge control
Vibratory bowl feeders
Positioning

Specifications: (at 25°C)
LIGHT SOURCE—IR LED
Input 100 mA max. with resultant vollage drop

of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 Amax., 10% duty cycle at 1 kHz min,
Reverse Vollage 2V max,
Spectral Emission 940 nm peak
LIGHT SOURCE— VISIBLE RED LED
Input 50 mA max. with resultant voltage drop

of 1.8 VDC typical; derate at 1 mA per
degree above 25°C ambient

Modulated Input 80 mA max., 50% duty cycle at 1 kHz min.
Reverse Voltage 4V max
Spectral Emission 660 nm peak

BODY See Model Selection Guide
TEMPERATURE Operating: 0° 10 50°C
Storage: - 40°1085°C
LEADS 2 cond. 24 ga., teflon covered cable, 6 ft
long, Type A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Any L33 or P33 Series unit can be obtained in a choice of 3
models: a barrel body of anodized aluminum, a barrel body of
stainless steel, or a right angle body of anodized aluminum.

The L33 Series contains a lens system to efficiently direct the
LED's energy and is suitable for modulated operation. The IR model
photodatector contains a filter 1o block visible ambient light.

B Detection of small parts
B Safety barrier
B Conveyor control

PHOTODETECTOR
Operating Voltage 20 VDC max.

Response Time See Response Time Chart under Tech-
nical Information

Spectral Response 910 nm peak
FILTER (Used w/ Transmits less than 5% at 750 nm and

IR light less than 0.1% at 700 nm
source)
BODY See Model Selection Guide
TEMPERATURE Operating: 0° 1o 50°C
Storage: -40°1t050°C
LEADS 2 cond. 26 ga., teflon covered cable with
shield, 6 ft. long, Type B
OPERATING
PARAMETERS

| SWALLEST
LIGHT SOURCE | serenation | oimweren | PELECTABLE
IR LED 36" 5 |- b .05"
[ VISIBLE RED LED 24" 10" | 03"

Phone 800-448-2900

Fax 800-223-5138
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@ L33/P33 Series

Dimensions:
The visible red light source utilizes a 50 mA Light Emitting Diode.
3/8 - 24 UNF mu—\ {,:";1] A 68 ohm, % W current limiting resistor is supplied and must be
nnnnNanNis used with Skan-A-Matic controls furnishing 5 VDC for light source
T:I_lu LTI (? ﬂ ; power. With modulating controls such as our R42/T42 and R43/T43,
[__ s Wi 'J__ il 6.8 ohm % W current limiting resistor must be used.
ale . Model Selection Guide:
L33 and P33 SERIES—BARREL BODY LIGHT SOURCE—IR LED .
75 Part# m (G T T AR
= m:.: . 133007 Barrel Red anodized aluminum
7] de o b (33014 | Barel | Stainless steel with red
o lae1y i S ERTEITE epnbengi T |
2 P T T = % L33107 Right Angle Red anodized aluminum
1(9 T e 8.4
1.00 == PHOTODETECTOR—USE WITH IFI LED ONLY
(25.4) ._,.::.. m‘” = = il i ; i
== —sm-aeunrTHO P33001 Gold a_gogzed aluminum _
ﬁ g bl ! ; '
2 “P33101 | RightAngle | Gold anodized aluminum
L33 and P33 SERIES—RIGHT ANGLE BODY LIGHT SOURCE—VISIBLE RED LED
Part# | BodyStyle | Body AT
L33008 Barrel Black anodized aluminum
Typical Performance Chart: o SR
4000 e T IRLED | L3108 | RightAngle | Black anodized aluminum |
- \ | | MAXIMUM
@ o 2 / PHOTODETECTOR—
= P YRR Egﬂmixmum USE WITH VlSIBLE FIED I..ED ONLY
[-% T T T i £ T
I = T Part# g N pt
2 ' P33008 Gold anodized aluminum
2 u ] T e ] Ty
- N : W oad..
z RLED | AR | P33108 RightAngle | Gold anodized aluminum
o MINIMUM it
z % , E -
& 60| VISIBLE . Wiring Diagram:
2 40 |._LED MINIMUM
o 3
E I ) E’ 5.395?1“' BLUE "(___P‘I“E-D :,...:--,:
B =i |' AR i i (@) fg “ | J‘ joacx | _ |
5 /i == i | s
g 10 - 3‘\515&" SHELD .l GND |
: S0RPLY IR PAIR AMPLIFIER
T2 4 esw0 20 4o
DISTANCE BETWEEN TIPS IN INCHES
E;ﬂu:igin‘d:me guarantesd 1es! limits. See Quality Control under Technical Informa: :‘ ‘i..“” Var W sLUE = - ":...:--:
i H Z@) !\(E j i | ? '
o e o WK I i ;| BLack _' ~
Compatibility With Controls: e, |l
The L33/P33 Series is compatible with all Skan-A-Matic - TS Bl
controls. For high speed operation use the T41300 High Speed SuUPPLY AMPLIFIER
Amplifier.
The IR light source ulilizes a 100 mA Light Emitting Diode. A
39 ohm, 1 W current limiting resistor is supplied and must be used
with Skan-A-Matic controls furnishing 5 VDC for light source power,
With modulating controls such as our R42/T42 and R43/T43, no cur-
rent limiting resistor is used.
Phone 800-448-2900 Fax 800-223-5138
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THRUBEAMS

General Purpose
L30/P30 Series

B Rated Separation: 3to24in.

B Beam Diameter: .09t0.12in.

B Smallest Detectable Object: .0210.04in.
B Plastic lens

B Smallsize

W Interchangeability within series

Description:

The L30/P30 Series is a family of compatible general purpose
thrubeams, Any L30 light source may be used with any P30
photodetector. The units offer similar performance in a variety of
body sizes, styles and materials. All units have metal housings,
lenses and epoxy sealing.

Typical Applications:
B Parts counting
B Edge control

Specifications: (at 25°C)
LIGHT SOURCE—LAMP

Input 50 VDC, 115 mA
LIGHT SOURCE—LED
Input 100 mA max. with resultant voltage drop

of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 A max., 10% duty cycle at 1 kHz min.
Reverse Voltage 2 V max.
Spectral Emission 940 nm peak

BODY Stainless steel or brass; see Model
Selection Guide

TEMPERATURE Operating: 0° to 70°C
Storage: -40° to 70°C

LEADS 2 cond. 24 AWG., teflon covered cable,

6 ft. long. Type A

Several L30/P30 Series models are available with several
options such as protective sheathing and/or filters which block
visible light.

Engineering specifications will vary with the models actually
used; refer to Model Selection Guide.

B Detection of small parts

B Web break
PHOTODETECTOR
Operating Voltage 20 VDC max.
Response Time See Response Time Chart under

Technical Information
Spectral Response 910 nm peak

BODY Brass

FILTER (optional) Transmits less than 5% at 750 nm and
less than 0.1% at 700 nm

TEMPERATURE Operating: 0° to 50°C—standard units
Storage: -40° to 50°C

LEADS 2 cond. 26 AWG., teflon covered cable

with shield, 6 ft. long, Type B

Phone 800-448-2900

Fax 800-223-5138
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SKAN-ZG-MATIC

C

Dimensions:

1.00 in
= (25.4) (mm)

A2

3.9

1nnar —{.la
UL ()

I T
\— 5/16 - 24 UNF THD

Allunits are di Iy id

Compatibility With Controls:

The L30/P30 Series is compatible with all Skan-A-Matic con-
trols except modulating controls which are used with LED light
sources only. For high speed operation use the T41300 High
Speed Amplifier.

The LED light source utilizes a 100 mA Light Emitting Diode. A
39 ohm, 1 W current limiting resistor is supplied and must be used
with Skan-A-Matic controis furnishing 5 VDC for light source
power. With modulating controls such as our R42/T42 and R43/
T43, no current limiting resistor is used.

Model Selection Guide:

LIGHT SOURCE

L32001 Lamp |Brass 24" 12" 04"
L32004 LED | Stainfess|3-10"""| .09" .pat

*When used with P30 Photodetectors and Skan-A-Matic
electronic controls.

**1.32004 will operate with P32011 and P32013 photodetectors
at 10" and with the P30011, P31011, P34021 and P34071at3",

PHOTODETECTOR

Part# | Voltage

P32011 20VDC max. |Brass | No A2 04"
013 |20VDC max. | Brass '

§
i
2

L30/P30 Series

Variations:

LEADS
Extra lead lengths available. See. pg. 129.

Options:
PROTECTIVE SHEATH
Can be factory installed over the standard teflon covered leads
by adding a suffix as follows:
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.0. Example: L32001-M
-S For armor, square locked stainless steel, 3/16” 0.D. Example:
L32001-S

Wiring Diagram:

e sl I .

V .f 1W  sLuE —_— RED £ o8

bow b 3 =k ¥}

! | WHITE e | BLACK !

{ = peseaaee

i bbbt ¥ L]

[ PR SHIELD '

5V0C g Ml

POWER . kee-as

SUPPLY AMPLIFIER

LED PAIR

R =, RED .- """""

25 - - o i e bl

i b WHITE 'BI.AC!. LG

e 3 T | smeo ! i

5VDC --1 GND |

POWER ket
AMPLIFIER

SHRPLY LAMP PAIR

Phone 800-448-2900

Fax 800-223-5138
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B Rated Separation: 10to24in.

B Beam Diameter: .0610.12in.

B Smallest Detectable Object: .0210.04 in.

B Smallsize =y
B |nterchangeability within series

Description:

The L30/P30 Series is a family of compatible general purpose Several L30/P30 Series models are available with several
thrubeams, Any L30 light source may be used with any P30 options such as protective sheathing and/or filters which biock
photodetector. The units offer similar performance in a variety of visible light. . .
body sizes, styles and materials. All units have metal housings, Engineering specifications will vary with the models actually
lenses and epoxy sealing. used; referto Model Selection Guide.

Typical Applications:
B Parts counting B Detection of small parts
B Edge control B Web break

Specifications: (at 25°C)

LIGHT SOURCE—LAMP PHOTODECTOR
Input 50 VDC, 115 mA Operating Voltage 30 VDC max.
: Response Time See Response Time Chart under
LIGHT SOURCE—LED Technical Information
Input 40 mA max. with resultant voltage drop Spectral R 910 ak
of 1.1 to 1.7 VDC,; derate at 1 mA per condicllios sy e
degree above 25°C ambient BODY Black anodized aluminum or stainless
Modulated Input B0 mA max., 50% duty cycle at 1 kHz steel; see Model Selection Guide
min. FILTER (optional) Transmits less than 5% at 750 nm and
Reverse Voltage 2 V max. less than 0.1% at 700 nm
Spectral Emission 940 nm peak TEMPERATURE Operating: 0° to 509C
BODY Black anodized aluminum Storage: -40° to 50°C
TEMPERATURE Operating: 0° to 50°C LEADS 2 cond. 26 AWG., teflon covered cable
Storage: -40° to 500C with shield, 6 ft. long, Type B
LEADS 2 cond. 24 AWG,, teflon covered cable,
6 ft. long. Type A
Phone 800-448-2900 Fax 800-223-5138
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sm@}mx@

Dimensions: PHOTODETECTOR
:1';.511 (ﬂh:n} Part# Body
25 P31011 Anodized
4.] (6.4) Aluminum|
AnNANRA —*'; P31013  [Anodized| A | Yes | 08" [ 03"
I _as ; - ' |
P34021 Stainless B No 06" 02"
F |Stainless | B | Yes | 06" | 02"

1/4-28 UNF THD Variations:
BODYSTYLE A LEADS
Extra lead lengths available. See pg. 129.

|I-|-

.75
(19,1}

=i~
| |

i Wiring Diagram:

J- R Se— ==, RED e
A : B ; ,
. @3.9) | _ . ware (S \@) LI Jouack |
“—smumeTho 5voc” SHIELD | oo |
POWER g :
s Y AMPLIFIER
LAMP PAIR

100 ¢! R
VAW gue

Compatibility With Controls:

: LA - BRED. 4 4, 1}
) Vb whiE E@) =~ T i S
The L30/P30 Series is compatible with all Skan-A-Matic g ! L ; ;

controls except modulating controls which are used with LED 5VDC SHIELD 1 GND |
light sources only. For high speed operation use the T41300 High ek AMPLIFIER
Speed Amplifier. LEDPAIR

The LED light source utilizes a 40 mA Light Emitting Diode. A
100 ohm, 1/4 W current limiting resistor is supplied and mus! be
used with Skan-A-Matic controls furnishing 5 VOC for light source
power. With modulating controls such as our R42/T42 and
R43/T43, a 27 chm, 1/4 W current limiting resistor must be used.

Model Selection Guide:
II_I(_‘iHT SOURCE

L31011 |Lamp A 15" 120" 04"
|L31014 |LED | A 1< L2000 I - L/ e
*When used with P30 Pholodetectors and Skan-A-Matic
electronic conirols.

Phone 800-448-2900 Fax 800-223-5138
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L30/P30 Series (continuea)

Features:

B Rated Separation: 10to 15in.

B Beam Diameter: .06t0.12in.

B Smallest Detectable Object: .0210.04in.
B Smallsize

M Interchangeability within series

Description:

The L30/P30 Series is a family of compatible general purpose
thrubeams. Any L30 light source may be used with any P30
photodetector. The units offer similar performance in a variety of
body sizes, styles and materials. All units have metal housings,
lenses and epoxy sealing.

Typical Applications:

B Parts counting
B Edge control

Specifications: (at 25°C)
LIGHT SOURCE—LAMP

Input 50 VDC, 115 mA
BODY Gold anodized aluminum
TEMPERATURE Operating; 0° to 50°C
Storage: -40° to 50°C
LEADS 2 cond. 24 AWG., teflon covered cable,

6 ft. long. Type A

P30011,

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

L30041

L3001

Several L30/P30 Series models are available with several
options such as protective sheathing andl/or filters which block

visible light,

Engineering specification will vary with the models actually
used; refer lo Model Selection Guide.

B Detection of small parts

W Webbreak

PHOTODETECTOR
Operating Voltage
Response Time

Spectral Response
FILTER (optional)

BODY
TEMPERATURE

LEADS

30 VDC max.

See Response Time Chart under
Technical Information

910 nm peak

Transmits less than 5% at 750 nm and
less than 0.1% at 700 nm

Gold anodized aluminum

Operating: 0° to 50°C

Storage: —40° to 50°C

2 cond. 26 AWG., teflon covered cable
with shield, 6 ft. long, Type B

Phone 800-448-2900
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Q L30/P30 Series

Dimensions: Model Selection Guide:
LIGHT SOURCE
i -
(mm) %) —'] 13 06 Smallest
——— Part# Separation | Diameter | Object
EE ? L30011 10 2" 04"
hesc L30041 15" 2" _.04"
nw & P L ,2?&%’5’3&?’5“5' “When used with P30 Photodetectors and Skan-A-Matic
2.8} -1 (7.9) B N electronic controls.
‘é‘_:n"" PHOTODETECTOR
= ™ Beam Detectable
P30011/P30013 P3001 1 No 06" 02"
l,zug’ I__, - P30013 Yes 08" 02
(2.0) Variations:
% LEADS
©.7 SO Extra lead lengths available. See pg. 129.
1 b—r
11 a2 L 09
-~ LFu‘i. / Moo [T @ Wiring Diagram:
,089 (2.26) DIA. — --—,ﬂ]
(2) MTG HOLES & s L e e D ime
- i3 BLUE ot WD

L30011 et | smern _ e

SUPPLY AMPLIFIER

¥
JG_.I L i = 1 ;o8
(4.1) (7.9} i (2.3)

089 (2.26) DIA. a1
(2) MTG HOLES i moad” 3

Compatibility With Controls:

The L30/P30 Series is compatible with all Skan-A-Matic
controls except modulating controls which are used with LED
light sources only. For high speed operation use the T41300 High
Speed Amplifier.

Phone 800-448-2900 Fax 800-223-5138
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THRUBEAMS

Subminiature LED Pair
L34/P34 Series

Features:

Rated Separation: 6in.

Beam Diameter: .06in.

Smallest Detectable Object: .02in.
Glass lens

Rugged stainless steel body
Immune to visible ambient light
Smallest industrial pair

Description:

A small and durable LED thrubeam pair, designed for precise
detection in restricted and abusive areas. Specially selected Light
Emitting Diodes and photodetectors are mounted in stainless steel
bodies and offered as the tiniest industrial pair in the photoelectric
sensing market

The infrared energy from the LED light source can be detected

Typical Applications:
B Detecting component leads
B Edge control

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 60 mA max. with resultant voltage drop

of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 120 mA max., 50% duty cycle at 1 kHz

min.
Reverse Voltage 2 V max.
Spectral Emission 940 nm peak
BODY Stainless steel
TEMPERATURE Operating: 0° to 500C
Storage: —40° to 50°C
LEADS 2 cond. 24 AWG., teflon covered cable,

6 ft. long. Type A

by the photodetector from as far as 6 inches away and can be
modulated to defeat the effects of ambient light. In addition, the
filter in the photodetector blocks visible light to the sensor. Solid
state components and rugged construction assure the user of
trouble-free operation and long life

B Web break
B Wire break

PHOTODETECTOR

Operating Voltage
Response Time

30 VDC max.

See Response Time Chart under
Technical Information

910 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1%

Spectral Response

at 700 nm
BODY Stainless steel
TEMPERATURE Operating 0° to 50°C
Storage: —40° to 50°C
LEADS 2 cond. 26 AWG., teflon covered cable

with shield, 6 ft. long, Type B

Phone 800-448-2900

Fax 800-223-5138
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SKAN-ZG-MATIC

Dimensions:

in
(mm)

“— B-32UNC THD

Z s32uncTHD
BODYSTYLEB

BODY STYLEA
(L =
(19.1)
| | R
N My A
== g &)

BODYSTYLEC

Typical Performance Chart:

2000

9 1000

E so00

o
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@ 400
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z

£ 200

w

T

S

5] 100
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z 80

o 60

w

i 40

=1

[=]

g

a 20
10

MINIMUM

2 3 4 5 6 7 a

DISTANCE BETWEEN TIPS IN INCHES

Circles indicate guaranteed test imits. See Quality Contral under Technical Informa-

tion, pg. 16

L34/P34 Series
Compatibility With Controls:

The L34/P34 Series is compatible with all Skan-A-Matic
controls. For high speed operation use the T41300 High Speed
Amplifier,

The light source utilizes a 60 mA Light Emitting Diode. A
68 ohm, 1/2 W current limiting resistor is supplied and must be
used with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls, such as our R42/T42 and
R43/T43, a 6.8 ohm, 1/&4 W current limiting resistor mus! be used.

Model Selection Guide:

| Part# BodyStyle |  Description
L34024 A Light Source
P34024 A _Photodetector
134035 B Light Source
P34035 B 'Photodetector
L34040 o Light Source

Variations:

LEADS

Extra lead lengths available. See pg. 129.

Wiring Diagram:
680

T 12W gquue = | e -
e b ~(TE Ecar #)
b o i WHITE < BLack ! _
5VDC SHELD i gND !
POWER basee i
SUPPLY AMPLIFIER

Phone 800-448-2900
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THRUBEAMS

OEM Pair
L11/P11 Series

Features:

B Rated Separation: 2in.

B Beam Diameter: .10in.

B Smallest Detectable Object: .04 in.
M Plastic lens

B |mmune to visible ambient light

m

Least expensive thrubeam pair

Description:

The L11/P11 Series is offered for industrial applications where
cost is a critical factor and metal units are not considered
necessary. The thrubeam pair utilizes rugged plastic bodies
suitable for clamp mounting. An infrared filter blocks visible

Typical Applications:

B Pharmaceutical tablet detection
B Edge control

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 40 mA max. with resultant voltage drop

of 1.1 to 1.7 VDC, derate at 1 mA per
degree above 25°C ambient

Modulated Input 80 mA max., 50% duty cycle at 1 kHz

min.
Reverse Voltage 2 V max.
Spectral Emission 940 nm peak

BODY Black plastic with plastic lens
TEMPERATURE Operating: 0° to 50°C
Storage: -400 to 50°C
LEADS 2 cond. 26 AWG., PVC covered cable,
6 ft. long. Type C
Dimensions:
Y
250
(.35 {———;b:j——:“"::—:’-:a
A L11201 or P11201
in Units are dimensionally
(mm) . U-gﬂn Identical

Compatibility With Controls:

The L11/P11 Series is compatible with all Skan-A-Matic con-
trols. For high speed operation use the T41300 High Speed Am-
plifier.

The light source utilizes a 40 mA Light Emitting Diode. A 100
ohm, 1/4 W current limiting resistor is supplied and must be used
with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls, such as our R42/T42 and
R43/T43, a 27 ohm, 1/4 W current limiting resistor must be used.

ambient light to the sensor. A plastic lens collimates the beam and
protects the unit.

W Counting
B Small part detection

PHOTODETECTOR
Operating Voltage 30 VDC max.
Response Time See Response Time Chart under
Technical Information

Spectral Response 880 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1%

at 700 nm.

BODY Black plastic with plastic lens
TEMPERATURE Operating: 0° to 50°C
Storage: -40° to 50°C
LEADS 2 cond. 26 AWG., PVC covered cable 6
ft. long, Type C
Model Selection Guide:
Part # Description =4
L11201 Light Source |
P11201 Photodetector i)
Variations:
LEADS
Extra lead lengths available. Use Type C for both L11 and P11
— see pg. 129.
Wiring Diagram:
| q 100 o g L]
0 ;_Mm.us _,‘,
e DR e
1 1 ! 1
SVDe -=4 GND |
POWER [ R—— i
SUPPLY AMPLIFIER

Phone 800-448-2900

Fax 800-223-5138

40




Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com ‘

SKAN-Z>MATIC"

THRUBEAMS

Flexible Snout
Fiber Optic Pair

L56/P56 Series

;

Rated Separation: .50in.

Beam Diameter: .030in,

Smallest Detectable Object: .010in.
Formable snout

Snout lengths available to 12in.

High temperature tip operable up to 200°C
Detects minute objects

Works in places normally inaccessible to other
thrubeams

Description:

The L56/P56 Series is a thrubeam combination in subminiature
size, designed to detect small targets with extreme accuracy. A
specially selecied lamp and matched photodetector are mounted
into strong aluminum housings.

The semirigid snouts containing the fiber bundles can be bent

Typical Applications:

B Counting small objects
B Detecling component leads
B Precise edge detection

Specifications: (at 25°C)
LIGHT SOURCE—LAMP

Input 5.0 VDC, 115 mA
LIGHT SOURCE—LED

Input 100 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 A max., 10% duty cycle at 1 kHz min.
Reverse Voitage 2 V max.
Spectral Emission 940 nm peak

BODY Aluminum/plastic composite—Dblack for
lamp, red for LED units

TEMPERATURE Operating: Body
09 to 500C
Tip
-400 to 200°C
Storage: -40° to 50°C
LEADS 2 cand. 26 AWG., teflon covered cable,

6 ft. long. Type A

L56001

P56001

easily by hand to position the tips for alignment and are
self-retaining. The tips are hardened stainless steel to enable
clamping with a nylon set screw. The aluminum backbody acts as
heat sink to minimize sensor drift.

B Registration mark detection
B Wire break detection

PHOTODETECTOR
Operating Voltage 20 VDC max.
Response Time See Response Time Chart under
Technical Information
Spectral Response 910 nm peak

FILTER (optional) Transmits less than 5% at 750 nm and
less than 0.1% at 700 nm

BODY Aluminum/plastic composite—blue color
TEMPERATURE Operating: Body
0° to 50°C
Tip
-40° to 200°C
Storage: -40° to 50°C
LEADS 2 cond. 26 AWG., teflon covered cable

with shield, 6 ft. long, Type B

Phone 800-448-2900
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L56/P56 Series

Dimensions:
NIGANOA = i
RIMTGHOLES 08205 WAy |
—— =—n R e 71:]{“!1'
o — = r =
1% rl!ﬁ' - fﬁ"‘@ ‘ ”TI
T — ]
26
6.4) ___[,’:'... S P —
e 137 1rs
(2am sz 909
(104.7)
FORMING SNOUT

CAUTION: DONOT USE PLIERS OR SHARP CORNERS FOR
FORMING. Use of pliers or sharp corners for forming will destroy
units. Bend snout by hand on a pencil or similar cylindrical object
that is .25" diameter or larger. The snoul is annealed stainless
steel and will work harden if bent repeatedly.

— =
= NOT
BEND
H-EﬂE b HERE
HERE

CAUTION: SNOUT SHOULD NOT BE TWISTED ABOUTITS
LONGITUDINAL AXIS ‘@‘

Typlcal Performance Chart:

ey X
6000 = — \\
[ “.ﬂKIMUM'r
) i 7

SER.

400

MINIMUM \

80 : . 2\

: A1

” l ek
m 02 04 .06 .08.10 .20 .40 .60 .801.0
DISTANCE BETWEEN TIPS IN INCHES

Circles indicate guaranissd test imits. See Quality Control under Technical informa:
tion, pg 16.

PHOTODETECTOR CURRENT IN MICROAMPERES
8
o
o

Compatibility With Controls:

The L56/P56 Series is compatible with all Skan-A-Matic
controls except modulating controls which are used with LED
light sources only. For high speed operation use the T41300 High
Speed Amplifier.

The LED versions of this series utilize a 100 mA Light Emitting
Diode, A 39 ahm, 1 W current limiting resistor is supplied and must be
used with Skan-A-Malic controls furnishing 5 VDC for light source
power, With modulating controls such as our R42/T42 and R43/T43,
ne current limiting resistor is used,

Model Selection Guide:
LIGHT SOURCE
[Part# Descriptior ass ]
L56001 Light Source — Lamp
| Light Source — IRLED
PHOTODETECTOR
Part Description
P56001 Photodetector
Variations:
SNOUTS
Lengths from .500 in. minimum up to 12 in. maximum are
available.

Flexible monocoll snouts instead of standard semi-rigid
annealed steel are available.
Can be factory-formed to customer specifications.

LEADS
Extra lead lengths available. See pg. 129.

Options:
PROTECTIVE SHEATH
Can be factory installed over the slandard teflon covered
leads by adding a suffix as follows
-M For square locked galvanized steel with black PVC jacket.
9/32" O.D, Example: L56001-M
-S For square locked stainless steel armor, 3/16" O.D.
Example: L86001-5

Wiring Diagram:
IR S - 11 ‘:
oo we BLACK _ :
' 1 i
b SHIELD :.
POWER
SUPBLY AMPLIFIER
= . ] 39[I1w BLUE R RED | i H
|+ e s T =1 * }
E B :_ """" WHITE ~ra BLACK i _ i
I i e I .
| SHIELD | H
5VDC -=1 GND |
pOWER L bemees
SUPPLY AMPLIFIER
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THRUBEAMS

Subminiature LED/IRED Pair

L60/P6O Series

Features:

B Up to 36" separation with modulating control
W Beam Diameter: 0.06"

B Smallest Detectable Object: 0.02"

W Glass Lenses

W Rugged Polycarbonate Body

B Resistant to ambient visible radiation (P60001)
W Available with Red LED source (L/P60002)

Description:

A small and durable IRED or LED thrubeam pair designed
for precise detection in areas where space is at a premium.
Specially manufactured and selected IREDs, LEDs, and phototran-
sistors are enclosed in glass-filled polycarbonate housings, each
designed to mount in 0.02 in® of equipment volume.

The energy from the radiation source can be detected by the
companion sensor as far away as 36 inches (L/P60001 pair)

Typical Applications:
B Detecting Component Leads
8 Edge Control

Specifications: (at 25°C)

RADIATION SOURCE - IRED, L60001

Input 60 mA maximum with 11< Ve <17V,
derate at 1 mA/°C above 25°C ambient.
120 mA max. at 1 kHz and 50% duty
cycle.
Spectral Emission 940 nm peak
Reverse Voltage 2 V max.

RADIATION SOURCE - LED, L60002

Input 40 mA maximum with 1.3 V= Ve <20;
derate at 0.7 mA/°C above 25°C ambient
80 mA max. at 1 kHz and 50% duty
cycle.
Spectral Emission 660 nm peak
Reverse Voltage 2 V max.

Modulated Input

Modulated Input

BODY Glass-filled polycarbonate
TEMPERATURE Operating: 0°C to 50°C
Storage: -40°C to 50°C

LEADS 2 conductor, 26 AWG, PVC-insulated, 6
ft minimum length. Type P.

P60001

L60001

and can be modulated to defeat the effects of ambient radiation.
In the P60001, an imegral IR-bandpass filter provides greater than
60 dB attenuation to wavelengths shorter than 700 nanometers.
The PE0002 has no optical filtering and may be used with either
source (LE000D1 or LE0002).

Solid-state components and rugged construction assure long
life and trouble-free operation.

B Web Break
B Wire Break

PHOTODETECTOR
Operating Voltage 30 VDC (Vce)
Response Time See Response Time Chart under
Technical Information.
Spectral Response 910 nm peak, (P60001) filtered down
26 dB at 750 nm and down 60 dB at
700 nm.
BODY Glass-filled polycarbonate
TEMPERATURE Operating: 0°C to 50°C
Storage: -40°C to 50°C
LEADS 2 conductor with shield, 26 AWG, PVC-
insulated, 6 ft minimum length. Type Q.

Phone 800-448-2900
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SKANEMATIC

Dimensions: Compatibility With Controls:
4_‘ 1 ‘ The LBO/PBO Series i compatible with all Clarostat Photoslec-

tric Controls Products described in this databook (see pages 93

el = g6 * 24 _| through 126). For high-speed operation, use the T41300 High-
| —1 (1,58 | ©R | Speed Amplifier.
B The L60001 radiation source uses a Gallium Arsenide
’O__ e infrared-emitting diode. A 68 ohm, 1/2 watt series current limiting
7 1 resistor is supplied and must be used with all controls supplying
5 18) —| 2 5 volts DC for source power; for modulating controls such as the
- 8 RA42/T42, R4/T43, or T6O, a 27 ohm 1/4 watt resistor must be used.
4 The L60002 radiation source uses a visible red light-emitting
l diode; DC operation requires the use of an 82 ohm, 1/2 watt series
O— —1 @4 limiting resistor. When operating with a modulating control, a 39
(2,261 ohm, 1/4 watt resistor must be used.
| |
'| J '| ‘ Model Selection Guide:
e ] el
‘ &7 "‘ Part Number Description
ALL DIMENSI A IN INCHE ]
TOLERANGE L60001 Infrared Source
|. OTHERWISE NOTEL : A .
TyPical Performame Chart= P&0001 Phototransistor with Filter
P60002 Phototransistor wio Filter
2089
| Variations:
| |
laae i | LEADS
«w  Be@ \, | Additional lead lengths may be specified; contact Clarostat
= Beg : Sensors Division or the local Sales Representative.
o RED MAXIMUM
: 40 j— +—
&
= RED LED MAXIMUM
= 220 i \\
z
o
x ee
Q o
S o ) N
G o || IRED MONI ) Wiring Diagram:
: - : : =
* 20 | ey ——— o AN
; | | I -~ ( \Y 1,] WHITE |
| | . > - - - - - =
| N |
e ] (el N Sy o 5
8 1 2 3 4 6 7 8 9 ) ( _/-**S ™ > |
DISTANCE BETWEEN TIPS IN INCHES . || iy BLAC = Ry S '
e S 7 - #
. S
Phone 800-448-2900 Fax 800-223-5138
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SKAN-Z-MATIC

Reflective skanners use the same physical
principles as thrubeams except that the two
components—light source and photodetector—
are placed together Iin the same housing. Light Is
projected into space by the source. The target
object reflects some of this light, and a portion of it
enters the photodetector, causing Increased
current flow In the photodetector circuit. Since
most of the light emitted by the light source Is lost,
only a small percentage is collected by the
photodetector.

Reflective skanners do not have the range capa-
bilities of thrubeams, since their light/dark con-

kanners

Reflective Skanner Selection Guide

trast ratlo Is not as great. However, they do have
advantages over thrubeams in many situations.
First, they need only be located on one side of the
target object—this means that only one wiring run
is needed and that there will be no problem align-
ing two separate components. Second, reflective
skanners can sometimes detect clear, thin films
such as cellophane which cannot be detected by
thrubeams. Third, reflective skanners can often
distinguish targets by surface characteristics such
as texture and color.

Phone 800-448-2900

Fax 800-223-5138




REFLECTIVE SKANNERS

Retroreflective LED
S22 Series
RETRO-SKAN®

Features:

B Smallest Detectable Object: .15in.

B Operates with retroreflective disc to 30 inches

B Dust, dirt and contamination protected

B Responds only to the reflection from the retroreflector
B Glass filter blocks visible ambient light

B Two body styles available

M Can be modulated

Description:

RETRO-SKAN is designed 1o be used with a retroreflector to
provide a thrubeam detection system. Like other LED skanners it
emits an invisible infrared beam which is reflected back into its
photodetector. This unit differs, however, in its ability to respond
only to a retroreflector, while ignoring other surfaces which pass
before it.

A rugged aluminum housing and quality components give
RETRO-SKAN excellent shock and vibralion resistance, consis-
tent performance and long life. A sealed lens and infrared filter
exclude dust and contamination and block out visible ambient light.
The skanner may also be modulated with the R42/T42 Series to
obtain full ambient immunity. Two body styles with 6 fi. leads are
offered.

The skanner's range will vary with the size and quality of the
retroreflector surface. Target position within the beam is not critical

Typical Applications:
B Web break
B Cioth or paper detection

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 100 mA max, with resultant voltage drop

of 1.1 to 1.7 VDC,; derate al 1 mA per de-
gree above 25°C ambient

Modulated Input 1A max., 10% duty cycle at 1 kHz min.
Reverse Voltage 2V max
Spectral Emission 940 nm peak

but more reflective objects should be placed closer to the ret-
roreflector o obtain the most positive beam-break.

The chart below offers a few examples to show RETRO-SKAN's
operational parameters.

Ret n_l . Dlm_:_ LT “m
Size | Type Retroreflector | View!"! | Object
1/2"x1" | Retro-Tape 40" 44" 15"

7/8" dia. | Retro-Disc ~ [12.0" 82" 3

3" dia. |Retro-Disc 30.07 1.568” 52" ]

MSee Field of View under Technical Specifications in Technical
Information.

B Laminated sheet counting
B Box sortation

PHOTODETECTOR

Operating Voltage 20 VDC max.

Response Time See Response Time Chart under Tech-
nical Information

Spectral Response 910 nm peak; filtered to respond to less
than 5% at 700 nm and less than 0.1% at
600nm

BODY Red anodized aluminum
TEMPERATURE Operating: 0° to 50°C
Storage: -40° 1050°C

LEADS 4 cond. 26 ga., PVC covered cable with
shield, 6t. long, Type G

Phone 800-448-2900

Fax 800-223-5138
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g S22 Series

Dimensions: Model Selection Guide:
AETRO-SKAN is available in two models which give the same
b I:-:g: = -} Y 1.:2‘ performance but provide a choice of mounting styles.
_'-_ 125 ._ s _'. s — S T T e T T T
(31.8) Tl T [Part# | Description L E-1hi
} - 3 S22004 Rectangular body and threaded barrel
Variations:
I I\ '-1/2 X 20 UNF THD LEADS
=t ;1’;511"" Hw Extra lead lengths available. See pg. 129.
S ' \.180 (4.57) DIA ’
: (2) MTG HOLES Options:
$22004 o COIL CORD
Four conductor, 28 gauge, coil cord with shield available in 10 ft.
1/2 x 20 UNF THD {fully extended) or 20 ft. (fully extended) lengths — see pg 129.
" SHIELDED QUAD
== : rrrrrrre e T Four conductor, 26 gauge, Teflon covered cable, with
JO, (5 e .“|| "W“"[ [I ||'H‘|ﬁ: . shielded photodetector leads and overall shield. Order by add-
7 (AP ,‘.' I ing the suffix -J. Example: S22004-J
220 | PROTECTIVE SHEATH
S - Can be factory installed over Shielded Quad. It is not neces-
sary to order the Shielded Quad separately, it is included with the
$22104 pratective sheath at no extra charge. Order by adding the suffix
as follows:
-M For square locked galvanized steel with black PVC jacket,
8/32" 0.D. Example: S22004-M
Typlcal Performance Chart: -S Forsquare locked stainless steel armor, 3/16" O.D. Exam-
400 ple: $22004-S
- Z CONNECTOR
& The 522 Series skanner is available with connector installed.
£ 0 Q The mating half is furnished for field connection. Order by adding
e 3" DIA. RETRO-DISC asuffix as follows:
e — -P For connector pair with in-line receptacle. Example:
L1/
z o ~1] $22004-P
= L -] -F For connector pair with flanged, pansi-mount receplacle,
§ & s 8 Example: S22004-F
£ 50 L N See Options for a more detailed description.
g 40 7 £ ;\“\ = RETROREFLECTIVE TAPE and RETROREFLECTIVE DISCS
g 7/8" DIA. RETRO-DISC W \ \ Available — see Accessories.
E 2 E— 3 i
g N Wiring Diagram:
5 1/2x 1" RETRO-TAPE
E v ] . | AN -
456 810 2 4 56 810 20 40 p— gﬁgﬁ
DISTANCE FROM TIP TO RETROREFLECTOR IN INCHES BLUE W peasd
Circles indicate guarantead lest imits for 7/8" Retro-disc. See Quality Cantrol under @) 3 "-1. H
rcies o cate ani i T il — 1 i
Tachniasl ifommion, pg; 16 - WHITE 3 2 Yemmmemomen 4 -
ey : ——~, RED Py =
T~ H i
Compatibility With Controls: @ ) L= __;l Y- SN — 4 =
The S22 Series is compatible with most Skan-A-Matic T DRELD: 5 e ! 6ND |
cantrols. For high speed operation use the T41300 High Speed m‘iﬁﬁié
Amplifise : e X = PIN NUMBER FOR CONNECTOR OPTION
These skanners utilize a 100 mA Light Emitting Diode. A
39 0hm, 1 W current limiting resistor is supplied and must be used
with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls such as our R42/T42, no current
limiting resistor is used. The S22 Series is not compatible with the
R43/T43 modulating controls.
Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Miniature LED
$12 Series
SQUINT-SKAN®

Features:

B Smallest Detectable Object: .12in.
MW Optimum Distance to Target: .18in.
M Fieldof View: .35in.

B Maximum Usable Distance: 1.5in.

B Glass filter blocks visible ambient light
B Can be modulated

B Shock and vibration resistant

Description:

The SQUINT-SKAN?® is a rugged LED reflective skanner in a
miniature size designed for use under conditions of severe shock
and vibration. A specially selected Light Emitting Diode and photo-
detector are mounted in an aluminum housing with a cover glass to
keep out dust and contamination. The filier over the photodetector

Typical Applications:

B Proximity sensing

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 100 mA max. with resultant voltage drop

of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

1 A max., 10% duty cycle at 1 kHz min.
2 V max.
940 nm peak

Modulated Input
Reverse Voltage
Spectral Emission

S1200

blocks visible light from fluorescent lamps and some radiation from
incandescent lamps. The IR energy emitted from the LED is invisi-
ble to the human eye. The SQUINT-SKAN® is suitable for modula-
ted operation.

B Registration mark detection

PHOTODETECTOR
Operating Voltage
Response Time

20 VDC max.

See Response Time Chart under
Technical Information

910 nm peak; filtered to respond to less
than 5% at 700 nm and less than 0.1%
at 600 nm

Spectral Response

BODY Red anodized aluminum
TEMPERATURE Operating: 0° to 70°C

Storage: -40° to 70°C
LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 fi. long, Type J (Shield-
ed Quad)

Phone 800-448-2900

Fax 800-223-5138
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SKAN-<Z>MATIC
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@ $12 Series

Dimensions: Model Selection Guide:
[Part# | Description
75 i
- - (i8.9) — §12001 Standard Unit
(3.3)= *[-3‘;’
Variations:
O— [ LEADS
51 | Extra lead lengths available. See pg. 129.
: . [ Options:
- R COIL CORD
' \ 128 Four conductor, 28 gauge, coil cord with shield available in 10 ft.
@318 018 A | (fully extended) or 20 . (fully extended) lengths — see pg. 129.
(2)MTG HOLES _:m':m
PROTECTIVE SHEATH
Can be factory installed over standard Type J lead (Shielded
= Quad) only. Order by adding the suffix as follows:
Typ'ca' Performance Chart: -M For square locked galvanized steel with black PVC jacket,
2000 9/32" 0.D. Example: S12001-M
-§ For square locked stainless steel armor, 3/16” O.D. Exam-
[ MAXIMUM ple: 512001-S
1000 e s CONNECTOR
@ 800 e 2 - The $12 Series skanner is available with connector installed.
= goo b The mating half is furnished for field connection. Order by adding
a asuffix as follows:
§ 400 -P For connector pair with in-line receptacle. Example:
g e (53 i $12001-P
‘g’ 1/" \\ Cob -F For connector pair with flanged, panel-mount receptacle.
z L~ ) Gaz) 1 Example: S12001-F
g % \ ' \ See Options for a more detailed description.
w 0
[ 4 \ =
E // A Wiring Diagram:
§ B0 T framum =— \ i \
9 80 e 5VDC
3 POWER
& N — w
=] - 4 - - > I
219 \ $)|| . 31 ) MA.--': t
2 ‘{ i l % WHITE Yy TR 4 - .i
o \ b | e
- o | RED Nk N S
’ N = @
& BLACK 5 > __________ [ |
\ L 3 i
) - L o P
06 0 2 4 6 .B10 2 4 Mlli'-l.jlgl-E .HJ
DISTANCE FROM TIP TO WHITE TARGET IN INCHES > %D = PINNUMBER FOR CONNECTOR OPTION
Circles indicale guaranteed test imis. See Quality Control under Technical informas-
tion, pg. 16
Compatibility With Controls:
The SQUINT-SKAN® is compatible with all Skan-A-Matic
controls. For high speed operation use the T41300 High Speed
Amplifier.
This skanner utilizes a 100 mA Light Emitting Diode. A 39 ohm,
1 W current limiting resistor is supplied and must be used with
Skan-A-Matic controls furnishing 5 VDC for light source power.
With modulating controls such as our R42/T42 and R43/T43, no
current limiting resistor is used.
Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Miniature LED
$111 Series
PLASTI-SKAN®

Features:

B Smallest Detectable Object: .06in.
B Optimum Distance to Target: .15in.
B Field of View: .18in.

B Maximum Usable Distance: 1.3in.
M Glass filter blocks visible ambient light
B Sealed cover glass
Description:

The PLASTI-SKAN is an inexpensive skanner suitable for gen-
eral use where metal units are not considered necessary. Quality
components and construction assure Skan-A-Matic's usual reliabil-
ity and long life, and the use of a Light Emitting Diode provides

Typical Applications:

B Proximity detection
B Web break detection

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 40 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC,; derate at 1 mA per
degree above 25°C ambient
Modulated Input B0 mA max., 50% duty cycle at 1 kHz
min.
Reverse Voltage 2 V max.
Spectral Emission 940 nm

excellent shock and vibration resistance. An infrared filter blocks
ambient light to the photodetector and serves to keep out dust and
contamination.

B Endof tape detection
M General purpose skanning

PHOTODETECTOR
Operating Voltage 30 VDC max.
Response Time See Response Time Chart under

Technical Information

Spectral Response 910 nm peak; filtered to respond to less
than 5% at 700 nm and less than 0.1%

at 600 nm
BODY Black plastic
TEMPERATURE Operating: 0° to 500°C
Storage: -40° to 50°C
LEADS 4 cond. 26 AWG., PVC covered cable

with shield, 6 ft. long, Type G

Phone 800-448-2900

Fax 800-223-5138

50

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

SKAN-Z>MATIC”

©

$111 Series
Dimensions: Compatibility With Controls:

The PLASTI-SKAN is compatible with most Skan-A-Matic con-
(ézi]. trols. For high speed operation use the T41300 High Speed Ampli-
" fier.
88 . :
(22.9) '\ u!.:sn This skanner utilizes a 40 mA Light Emitting Diode. A 100 ohm,
1/4 W current limiting resistor is supplied and must be used with
=k Skan-A-Matic controls furnishing 5 VDC for light source power.
E: 51 With modulating controls such as our R42/T42, a 27 ohm, 1/4 W
i (13.0) current limiting resistor must be used. The S111 Series is not
4 &1 |\ compatible with the R43/T43 modulating controls.
/] ®n lt'zogi
J —— A o &
/ | in Model Selection Guide:
089 (2.26) DIA ~ 25 L (mem)
(2) MTG HOLES (6.4) Partd Wﬂ“
S11101 Standard Unit
Typical Performance Chart: Variations
w [/ Extra lead lengths available. See pg. 129.
w
g 6 7 Options:
H Y COIL CORD
; A 74 Four conductor, 28 gauge, coil cord with shield available in 10 ft.
w (fully extended) or 20 ft. (fully extended) lenghts — see pg. 129.
o SHIELDED QUAD
g 2 Four conductor, 26 gauge, Teflon covered cable with shielded
i 1 photodetector leads and overall shield. Order by adding the
“' 3 suffix-J. Example: $S11101-J
08 06 .08.1 2 4 & B10 20 PROTECTIVE SHEATH

Can be factory installed over Shielded Quad. It is not neces-
sary to order the Shielded Quad separately; it is included with the
protective sheath at no extra charge. Order by adding the suffix

DISTANCE FROM TIP TO WHITE TARGET IN INCHES

2000 as follows:
AXIMUM -S For sguare locked stainless steel armor, 3/16" 0.D. Exam-
/ ple: 811101-3
1000 CONNECTOR
800 The $111 Series skanner is available with connector installed.
600 The mating half is furnished for field connection. Order by adding
asuffix as follows:
400 -P For connector pair with in-line receptacle. Example:
I S11101-P
i -F For connector pair with flanged, panel-mount receptacle.
= Example: S11101-F

See Options for a more detailed description.

PHOTODETECTOR CURRENT IN MICROAMPERES

Wiring Diagram:
! OWE
S ; 10 suepLy
BLUE ey
. ) ] ) @) 31 )---W-—-! ¢
Lk 5 1 SO S i -4
\\. il i ——p, RED 4 pa==a)
N e | 4 Premmmmem 470
\ | BT e |
{ | 7 y 25 ) ': 1
0 Ao SHELD 3 3 Ymememmemem 4 GNo |
04 06 .08 .1 2 4 6 810 2.0 T
DISTANCE FROM TIP TO WHITE TARGET IN INCHES 3% = PINNUMBER FOR CONNECTOR OPTION
Circles indicate guaranteed tes? limits. See Quality Conitrol under T f
tion, pg. 16.
Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Subminiature LED
$13 Series

§
;

Smallest Detectable Object: .04in.
Optimum Distance to Target: .30in.
Field of View: .11in.

Maximum Usable Distance: 1.5in.

Small size

Two body styles

Shock and vibration resistant

Description:

The S13 Series includes some of the smallest skanners in the
industrial sensing markel. These LED units provide shock and vi-
bration resistance, long life, and dependable operation in economi-
cal, ready to mount packages. Two body styles are available.

Typical Applications:

B Parisinspection
B Tachometer pickup

Specifications: (at 25°C)
LIGHT SOURCE—LED

Input 60 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 120 mA max., 50% duty cycle at
1 kHz in.

Reverse Voltage 2 V max.

Spectral Emission 940 nm peak

The $13224 and S13324 utilize Infrared Light Emitting Diodes. In
each, the LED energy is focused through a collimating lens and a
specially matched photodetector is used to obtain optimum per-
formance. A filter over the photodetector blocks out visible light.

M Unprocessed film sprocket hole detection
B General purpose sensing

PHOTODETECTOR

Operating Voltage
Response Time

30 VDC max.

See Response Time Chart under
Technical Information

910 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1%
at 700 nm

Spectral Response

BODY Black anodized aluminum
TEMPERATURE Operating: 0° to 50°C

Storage: -40° to 50°C
LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shield-
ed Quad)

Phone 800-448-2900

Fax 800-223-5138
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SKAN-Z-MATIC

Dimensions:
.88
T'_ (22.4)
St .09
(’1‘:, i_. Fen
V> S| o
&=— & [—=
A2 [ y
@) 7
YB-24UNFTHD
$13324 (mm)
3 i’*(i!J )

2.8) 12 I 39— 9
@)
Gort
089 (2.261DIA i =
(2) MTG HOLES 53 (2.8)
(135
S13224

Typical Performance Chart:

1.0

FIELD OF VIEW IN INCHES

s |
08 A 2 -5 1 2
DISTANCE FROM TIP TO WHITE TARGET IN INCHES

20

PHOTODETECTOR CURRENT IN MICROAMPERES

10
.05 1 2 5 1 2

DISTANCE FROM TIP TO WHITE TARGET IN INCHES

S$13 Series
Compatibility With Controls:

The S13224 and S13324 are compalible with all Skan-A-Matic
controls. For high speed operation use the T41300 High Speed
Amplifier.

These skanners utilize a 60 mA Light Emitting Diode. A
68 ohm, 1/2 W current limiting resistor is supplied and must be
used with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls such as our R42/T42 and
R43/T43, a 6.8 ohm, 1/4 W current limiting resistor must be used,

Model Selection Guide:
Part # Description
513224 Rectangular body skanner
513324 Threaded body skanner
Variations:
LEADS
Extra lead lengths available. See pg. 129.
Options:
COILCORD

Four conductor, 28 gauge, coil cord with shield available in 10 fi.
(fully extended) or 20 ft. (fully extended) lengths — see pg. 129.
PROTECTIVE SHEATH

Available on 513324 only. Can be factory installed over stan-
dard Type J lead (Shielded Quad). Order by adding the suffix as
follows:

-M For square locked galvanized steel with black PVC jacket,

9/32" 0.D. Example: $S13324-M
-S For square locked stainless steel armor, 3/16” O.D. Exam-
ple: S13324-8
CONNECTOR

The $13 Series skanner is available with connector installed.
The mating half is furnished for field connection. Order by adding
a suffix as follows.

-P For connector pair with in-line receptacle. Example:

S13224-P
-F For connector pair with flanged, panel-mount receptacle.
Example: S13224-F
See Options for a more detailed description.

Wiring Diagram:

5VDC
POWER
SUPPLY

Co— Ty e 8 SSRIAW
i A P
f I{ i J kP " -3
= @
BLACK v ey | = =

92 >8> -!
SHIELD R _LmoJ
AMPLIFIER

2% = PINNUMBER FOR CONNECTOR OPTION

Phone 800-448-2900

Fax 800-223-5138
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REFLECTIVE SKANNERS

Coaxial Fiber Optic
$30 Series
SKAN-COAX®

.,,
8
-
g

Smallest Detectable Object: .04in.

Optimum Distance to Target: .10in.

Field of View: .10in.

Maximum Usable Distance: .6t0 1.0in.

Most versatile unit

Coaxial optical system

Lamp, IR LED, or Visible Red LED Versions
Fiber optic illumination

Description:

The SKAN-COAX* is a versatile coaxial fiber optic skanner that
has been a best seller for years, No other skanner in our product
line offers so many options or body styles.

The light source, lamp, IR LED, or Visible Red LED, is located
in the backbody where its hea! can be dissipated by the rugged
aluminum housing. Light is transmitted to the barrel tip by a bundle
of glass fibers. The photodetector is located at the center of the barre

Typical Applications:

For inspection and sorting
Accurate edge and position control
Registration mark detection
Encoders

Web break detection

Specifications: (at 25°()
LIGHT SOURCE—LAMP

Input 50 VDC, 115 mA
LIGHT SOURCE—IR LED

Input 100 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 A max., 10% duty cycle at 1 kHz min.

Reverse Voltage 2 V max.

Spectral Emission 940 nm peak

LIGHT SOURCE—VISIBLE RED LED
Input 50 mA max. with resultant voltage drop
of 1.8 VDC typical; derate at 1 mA per
degree above 25°C ambient

Modulated Input 80 mA max., 50% duty cycle at 1 kHz

min.
Reverse Voltage 4 V max.
Spectral Emission 660 nm peak

SKAN-<A>MATIC

S30 Series

tip with the illuminating fibers surrounding it. This construction en-
sures efficient light collection by the photodetector for a high light/dark
contrast,

The coaxial fiber optic illumination gives evenly distributed light
for highly predictable results at any orientation. This construction
allows the tip to remain at ambient temperature so that the optical
surfaces remain relatively free of air-borne dust.

Counting

End of tape detection
Small part detection
Detecting semiconductors
General purpose sensing

PHOTODETECTOR
Operating Voltage
Response Time

30 VDC max.
See Response Time Chart under
Technical Information
910 nm peak
Transmits less than 5% at 750 nm and
less than 0.1% at 700 nm
Lamp Unit: Blue anodized aluminum
IR LED Unit: Red anodized aluminum
Visible Red LED:

Black anodized aluminum
LED Unit: Red anodized aluminum
Operating: 0° to 50°C
Storage: -40° to 50°C
4 cond. 26 AWG., teflon covered cable
with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shield-
ed Quad)

Spectral Response
FILTER (optional)

BODY

TEMPERATURE
LEADS

Phone 800-448-2900

Fax 800-223-5138
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Q $30 Series

Dimensions: Typical Performance Chart:
2.0 7
3/8-24 UNF THD. in é
rnider | otk g 1.0 ,/
. M I o N A
M = @ : P
+88 {3 a} *__" ! ; A /f
(47.8) g //
BODY STYLEA E 2 -
- T
= 3/8-23 UNF THD. K|
02 0406081 2 4 681 2 4 6B10
i : i[ 15 i @ N DISTANCE FROM TIP TO WHITE TARGET IN INCHES
| L) gt
= I T 10,000
e 188 3 - [ 8,000
(47.8) i 6,000
BODYSTYLEB 4,000
it | — LAMP MAXIMUM
ST B g o AN L 1]
.88 lﬂ 9 el ol ol U g 2 ' \ LA— LAMP MINIMUM
) 3.3 @8 K 2 1 d00 LENESISTINE A
[_Tl]ml[ll zs (6.4) ‘(ﬁfgl g ::: . - ’,\\
- 5/16-24 UNF THD. £ 0= \| ==
BODYSTYLEC £ o00 \ \
3] GElEN
: A1 N
B Z_; wl e 5 = AN A =
e L E & LN Ve
I : Tk b 60 - Ny
|J_£ 25(641 1@ i“‘ﬂ,, 8 w / A} [EA
¥ :
L4 g £ iavieneuna \ \ \
= ;;;__ - ;.;I:L:q UNF THD. 20 I i I I 3 N 3 \
(6.4) praphiosri byt B LED MINIMUM —; \ \ i —r\
\ A
8 .
BODYSTYLED i \ s
02 0406081 2 4 6.81 2 4 6810
igﬁ%ﬁ%&; DISTANCE FROM TIP TO WHITE TARGET IN INCHES
5/16-24 UNF THD Clrcles indicate guaranteed test imits. See Quality Control under Technical fnforma-
g tion, pg. 16
A =
an [/ i ETRREE Compatibility With Controls:
) I | - The $S30 Series is compatible with all Skan-A-Matic controls
,‘-'3%._ t's‘.gr' I (4.8)~ except modulating controls which are used with LED skanners
25— = —t‘;‘g, - only. For high speed operation use the T41300 High Speed
(e.4) _'122 4) ‘ 8 ' Amplifier.
(47.8) - The IR LED versions of these series utllize a 100 mA Light Emit-
BODYSTYLEE ting Diode. A 39 ohm, 1 W current limiting resistor is supplied and

must be used with Skan-A-Matic controls furnishing 5 VOC for light
488 (4:70) DIA source power. With modulating controls such as our R42/T42 and
(3) MTG HOLES R43/T43, no current limiting resistor is used.

The visible red LED versions of these series utilize a 50 mA Light

’{ ] T Emitting Diode. A 68 ohm, Y2 W current limiting resistor is supplied
5 £ LS and must be used with Skan-A-Matic controls furnishing § VDC for
% |(16.0) light source power. With modulaling controls such as our R42/T42
| @ B . and R43/T43, a 6.8 ohm, ¥4 W current limiting resistor must be used,
| Lt
Ly idd fiat
L 2.00 (50.8) - nan
BODY STYLEF
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$30 Series

Model Selection Guide: Wiring Diagram:
To specify the S30 Series skanner construct a six digit part
number denoting body style, light source, and filtered or un- SVDC
filtered unit. Construct part number as follows. mﬁ,
:"T-T{' BLUE >‘>"___‘:“':--i
= ©® )i ! i oo i
T — l L) Ll 73> ] i
eSS ,ﬂ_F’- | | ]
, Source _ Filter | #_ e i
A 010 Lamp No 1 §)--4 - |
B 011 IR LED No 4 3)--4 GO |
(o] 110 Lamp Yes 5 a.u'-l;l:l;‘l
L 1 22 R IED s 8 3% D= PINNUMBER FOR CONNECTOR OPTION
- = Vbl red LAMP SKANNER
F [310 LED No i -
*Refer to Dimensions for Body Style. svbc
POWER
Variations: o i ssmiw  SoeeeY
LEADS | 1)=-=A A== 4
Extra lead lengths available. See pg. 129. = @ i LY _
Options: 5 = ﬂ} L e v
COIL CORD ) suack .\ 3
Four conductor, 28 gauge, coil cord with shield available in 10 ft. d_‘--_ﬁ N 4
(fully extended) or 20 ft. (fully extended) lengths — see pg. 129. 3)===-=-----<4 GND
AMPLIFIER

PROTECTIVE SHEATH

Can be factory installed over standard Type J lead (Shielded 25D = PINTUMRR FOR COH OROFTION

Quad) only. Order by adding suffix as follows: IR LEDSKANNER
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.D. Example: S30101-M o 0
-S Forsquare locked stainless steel armor, 3/16” 0.D. 1 SUPPLY
Example: $30101-S Cr—pyidioe gy OONC T -
CONNECTOR < @) i i |
The S30 Series skanner is available with connector installed. | T i 320 -
The mating haif is furnished for fieid connection. Order by adding —| | reD T T g
a suffix as follows. K- @ H -7
-P For connector pair with in-line receptacle. Example; T e =
$30101-P R F—
-F For connector pair with flanged, panel-mount receptacle. >3)-
Example: $30101-F AMPLIFIER
See Options for a more detailed description. D% D= PIN NUMBER FOR CONNECTOR OPTION
ADJUSTABLE FOCUS OPTICAL MAGNIFIER B05001 VISIBLE RED LED SKANNER
A lens system accessory designed for use with Type C, Dand E
body styles with lamp light sources. See Accessories for more de-
lalied information.
Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Subminiature
$14/S15/816 Series

Features:

B Smallest Detectable Object: .04t0.05in.
B Optimum Distance to Target: .07t0.16in.
W Field of View: .10to.15in.

B Maximum Usable Distance: .5 to 3.0 in.
B Side-looking model

Description:

The S14, S15, and S16 Series are the smallest incandescent
reflective skanners in the Skan-A-Matic product line. The S14 Se-
ries offers a side-looking configuration which is useful for many
applications where space is restricted or front-looking skanners

Typical Applications:
B Partsinspection

B Reflective sensing in restricted areas
B Tachometer pickup

Specifications: (at 25°()
LIGHT SOURCE—LAMP
Input 5.0 VDC, 115 mA

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

canno! be mounted easily, The S15 Series has a threaded barrel
housing with a cover glass to protect the lamp and photodetector
from contamination. Two models of the S16 include a collimating
lens which helps produce a Maximum Usable Distance of 3 inches.

B Film sprocket hole detection
B General purpose sensing

PHOTODETECTOR

Operating Voltage
Response Time

20 VDC max.

See Response Time Chart under
Technical Information

910 nm peak

Transmits less than 5% at 750 nm and
less than 0.1% at 700 nm

Spectral Response
FILTER (optional)

BODY Gold anodized aluminum or passivated
brass — see Model Selection Guide
TEMPERATURE Operating: 0° to 50°C
Storage: —40° to 50°C
LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 fi. long, Type J (Shisld-
ed Quad)

Phone 800-448-2900
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BT su@@@um@

$14/S15/S16 Series v

Dimensions:
. 88
1= (4.1) 09 — (22.4)
n 27 08 | 16 (2.3)
(mm) B (6.9) ('m,q . .08 o) [ A3
i T By S I s [
.38 1 s01 N a8 = |
s:: “-”;iﬂ,’n (12,7 (7.9) 8.7 — :j
19— L 1 I3 (R T 4i¢'_¢'"
_ra‘ _* T (3.3) (3.3) / e
(7.9) ~ 1l i
ar .089 (2.26) DIA R 7 (7-1, %
2. MT 089 (2. 1A - -l -
( sa* & L (2) MTGHOLES o8 (220 oA o e
: = nam
BODY STYLE A el
BODYSTYLEB
.88
~ = (22.4) 1 .
: l_.s 25 o
(1.5 “"3?: e e
3 i (=)
= A= @
I 13 L .
@:3)
3/8-24 UNF THD -/
BODY STYLEC
Typical Performance Chart: S15101/515105/S16101/S16103
The dashed line shows the fypical current with a 7/8" diamater retrarefiectar. If w 1.0
there is no dashed line, the use of a retroreflector is not recommended. Circles indi- Y
cate guaranteed lest imis. See Quality Control undes Technical Information, pa. 16. g
£ 5 .
$14101/S14103 2 /
w
2 1o =
w
: / 5 2 4
g § / a /
£ ) E % | =
z 05 . 2 5 1 2 5 10
s A DISTANCE FROM TIP TO WHITE TARGET IN INCHES
s 2 = 10,000
a | )
= A
05 2 5 1 2 5 10 5,000
DISTANCE FROM TIP TO WHITE TARGET IN INCHES MAXIMUM
2000 2,000 E— ' ,7
1,000 1,000

TYPICAL WITH
RETROREFLECTOR

\/-——- MAXIMUM

N TEN
. —— | \ \\ \

5 | 2 5 1 2 5 10 05

500

200 S

PHOTODETECTOR CURRENT IN MICROAMPERES

PHOTODETECTOR CURRENT IN MICROAMPERES

DISTANCE FROM TIP TO WHITE TARGET IN INCHES DISTANCE FROM TIP TOWHITE TARGET ININCHES
Phone 800-448-2900 Fax 800-223-5138
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$14/S15/516 Series

S16111/S16113 Variations:
1.0 LEADS
Extra lead lengths available. See pg. 129.
8 /’ Options:
COIL CORD

Four conductor, 28 gauge, coil cord with shield available in 10 ft.

FIELD OF VIEW IN INCHES

o (fully extended) or 20 ft. (fully extended) lengths — see pg. 129.
A CONNECTOR
0o 4 2 4 1 2 N The §14, $15, and S16 Series skanners are available with con-
DISTANCE FROM TIP TO WHITE TARGET ININCHES nector installed. The mating half is furnished for field connection,
— Order by adding a suffix as follows.
X -P For connector pair with in-line receptacle. Example:
S14101-P
5,000 -F For connector pair with flanged, panel-mount receptacle.
Example: S14101-F
mxluunn] See Options for a more detailed description.
2,000

TYPICAL WITH RETROREFLECTIVE TAPE and RETROREFLECTIVE DISCS
= / RETROREFLECTOR Avallable — see Accessories.

1,000 p—ped =

> Ny

&
g
3 /!
: A
- N
s Wljsah, % Wiring Diagram:
@ [ = ! ‘\
o 5 5VDC
g [\ \ ey U 1)——d +
g 50 . o (|  [——
: I, N 1l =
B : =l | me
MINIMUM . \ = i - 4)-- :
< h \ u_"—_:E §5>-"| =1
10 \ : o 3)---LGHD
05 A 2 5 1 2 5 10 s

DISTANCE FROM TIP TO WHITE TARGET IN INCHES

Compatibility With Controls:

The S14, S15 and S16 Series are compatible with all
Skan-A-Matic controls except modulating controls which are
used with LED skanners only. For high speed operation use the
T41300 High Speed Amplifier.

X% D= PIN NUMBER FOR CONNECTOR OPTION

Model Selection Guide:

b Detectable | Distance of Usable " Body _
Part# Object toTarget | View Distance | Body Style Filter
S14101 050" o7 15" 4" Aluminum B No
514103 |"050" 07" 157 4 Aluminum B Yes
515101 035" 10" 10" 1.2" Erass C No
515105 035" 107 107 1.2% Brass c Yes
S16101 035" 0" 10" 1.2 Aluminum A No
S16103 095" 107 10" 12" Aluminum A Yes
S16111 035" 1.18" % i ki 3.0" Aluminum A No
516113 035" [38" S 30" Aluminum A Yes

Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Subminiature LED
S$27 Series
MICRO-SKAN®

;

Smallest Detectable Object: .01in.
Optimum Distance to Target: .02in.
Field of View: .03in.

Maximum Usable Distance: .20in.
Small size

Four styles available

Printed circuit board mount available
LED light source

Coaxial optical system

Filtered photodetector

Low cost

Description:

The MICRO-SKAN is a small but complete skanner of simple
appearance and economic design, specifically intended for the
OEM and high volume industrial markel. The unit has excellent
shock and vibration resislance and inherent long life. Its quality,
performance and reliability meet the high standards of all Skan-A-
Matic products. The LED directs infrared energy through a formed
epoxy lens to the target. The reflected energy is received by a fiber
optic rod at the lens center, then passes through an ambient light

Typical Applications:
B Edge control

B EOT and BOT detectors

B Registration mark sensing

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 60 mA max. with resultant voltage drop of
1.110 1.7 VDC, derate at 1 mA per degree
above 25°C ambient
Modulated Input 120 mA max., 50% duty cycle at 1 kHz
min.

Reverse Voltage 2V max.
Spectral Emission 880 nm

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Enlargement

filter to the photodetector.

The $27301 illustrated above is housed in a type TO-18 plated
steel can with four gold-plated copper leads. The rigid leads of the
basic unit may be plugged into a mating socket or be soldered to a
printed circuit board. MICRO-SKAN is also available in a threaded
aluminum housing, in a side mounted aluminum block, or already
mounted ona BC. board.

B Small partdetection
B Wire break sensing
B Punch card reading

PHOTODETECTOR

Operating Voltage 30 VDC max.

Response Time See Response Time Chart under Tech-
nical Information

Spectral Response 880 nm peak; filtered 1o respond 1o less
than 5% at 750 nm and less than 0.1% at

700 nm
Optical Centering  Optical and mechanical axis coincide within
+ 010"
BODY See Model Selection Guide
TEMPERATURE Operating: 0° 1050°C
Storage: -40° to 50°C
LEADS See Model Selection Guide

Phone 800-448-2900

Fax 800-223-5138
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Dimensions:

10 (2.5) DIA

$27301

3/8-24 UNF THD

[T @29 /{;

S2734

o8~ (e 2

1.00 "_9.
~—(25.4) (2.5)
S27311
.088 (2.26) DIA
(4) MTG HOLES
// .13
| 7 (3.3) |
%173 9 o5
?:I:. ‘L 4 8.7} _{}“‘Fne_m
b b i U A I |
| S0 [ .16
B T T
| 100 _| ©&8 (7.9)
(25.4)
S27321
12
3.1

o) Z 1.00
K O
N DT [
=4 087 (! =
A || Wb,
)

$27 Series

Typical Performance Chart:

A
g 2 /
z A
E 7
" <
’ P
02 "'/
.l.,l;ﬂl 006 .008.01 .02 .04 .06.08.1 2 A 6 B

DISTANCE FROM TIP TO WHITE TARGET IN INCHES

4,000 T

2,000

1,000
800

[l
i
i’
i
K
.

100
80
60 /

40

L MINIMUM

PHOTODETECTOR CURRENT IN MICROAMPERES

10
.004 .006.008 .01 02

.04 .06 .08 .1 2 4 .6 .81

DISTANCE FROM TIP TO WHITE TARGET IN INCHES

Circles indicate guaranieed 1est limits. See Quality Control under Technical informa-
ton, pg. 16.

Compatibility With Controls:

The 527 Series is compalible with most Skan-A-Matic
:A:ontr?ls. For high speed operation use the T41300 High Speed

mplifier.

These skanners utilize a 60 mA Light Emitting Diode. A
68 ohm, 1/2 W current limiting resistor is supplied and must be
used with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls such as our R42/T42, a 6.8 ohm,
1/4 W current limiting resistor must be used. The S27 Series is not
compatible with the R43/T43 modulating controls,

Phone 800-448-2900
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$27 Series o

Model Selection Guide: Wiring Diagram:
Part# description .
$27301 Basic skanner housed in a TO-18 LED - COLLECTOR+
gold-plated steel can with epoxy lens and
four gold-plated copper leads
The following models house the basic $27301 skanner and have
6 ft. of 4 conductor, 26 gauge, PVC covered cable with shield.
Type G:
‘Part# | Description g
S27311 Threaded aluminum housing LED + — EMITTER =
e T Side mountalumi housing $27301
S27341 Glass epoxy printed circuit board mounted BUYTOMNEN ——
Variations: LY
LEADS 5 SO S5
Extra lead lengths available on the S27311, S27321, and S27341. @ WHITE o\ _« i H
Use Type G — see pg. 129. = 232 == =1
~——r, RED et T}
Options: 1@) 1 4> i+
COIL CORD iﬁfl&“_) D {- |
Four conductor, 28 gauge, coil cord with shield available in 10 ft. SHIELD 5%, T
(fully extended) or 20 fi. (fully extended) lengths on the S27311, L b
$27321 and S27341 — see pg. 129. ANPLIER
SHIELDED QUAD 2 X = PINNUMBER FOR CONNECTOR OPTION
Four conductor, 26 gauge, Teflon covered cable, with shielded
photodetector leads and overall shield available on the S27311,
527321 and S27341. Order by adding the suffix -J. Example:
$27311-J
PROTECTIVE SHEATH
Can be factory installed over Shielded Quad on the S27311
and S27321. It is not necessary to order the Shielded Quad sepa-
rately; it is included with the protective sheath at no extra charge.
Order by adding the suffix as follows:
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.D. Example: S27311-M
-S For square locked stainless steel armor, 3/16" O.D. Exam-
ple: S27311-S
CONNECTOR
The S27311, S27321 and S27341 are available with connector
installed. The mating half is furnished for field connection. Order
by adding a suffix as follows :
-P For connector pair with in-line receptacle. Example:
§27311-P
-F For connector pair with flanged, panel-mount receptacle.
Example: S27311-F
See Options for a more detailed description.
RETROREFLECTIVE TAPE and RETROREFLECTIVE DISCS
Available — see Accessories.
Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Fiber Optic
$51/S52 Series
MINI-SKAN®

;

Smallest Detectable Object: .011in.
Optimum Distance to Target: .030in.

Field of View: .033in.

Maximum Usable Distance: .100in,

Coaxial optical system

Lamp, IR LED, or Visible Red LED Versions
LED can be modulated

Three body styles available

High temperature tip

Description:

Light from the lamp or LED located in the back body is transmit-
ted coaxially to the target through the outer ring of glass fibers in
the threaded barrel. Light then reflects from the target back

Typical Applications:
B Forinspection and sorting

B Detecting semiconductors

B Encoders

Specifications: (at 25°C)
LIGHT SOURCE—LAMP

Input 5.0 VDC, 115 mA
LIGHT SOURCE—IR LED

Input 100 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 A max., 10% duty cycle at 1 kHz min.

of 1.8 VDC typical; derate at 1 mA per
degree above 25°C ambient

80 mA max., 50% duty cycle at 1 kHz
min.

Reverse Voltage 4 V max.

Spectral Emission 660 nm peak

Input 50 mA max. with resultant voltage drop
Modulated Input

FILTER (optional)

S51101

through the inner fiber optic bundle to the photodetector in the
backbody. This provides maximum light to dark contrast and the
most efficient return of light to the sensor.

B Small parts handling
B Accurate edge and position control
B Robotics

PHOTODETECTOR

Operating Voltage 20 VDC max.

Response Time See Response Time Chart under
Technical Information

Spectral Response 910 nm peak

Transmits less than 5% at 700 nm and
less than 0.1% at 600 nm

BODY Aluminum, black for lamp units, red for

IR and visibie red LED units. Passivated
brass barrel
Operating: Body
0° to 50°C
Tip:

400 to 1250C
Storage: -400 to 50°C

LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shield-
ed Quad)

|
|
r
|
|
i‘
Reverse Voltage 2 V max.
Spectral Emission 940 nm peak
LIGHT SOURCE—VISIBLE RED LED TEMPERATURE
Phone 800-448-2900 Fax 800-223-5138
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$51/852 Series

Dimensions: Typical Performance Chart:
2
SE— | - 21 in
r (50.6) 39 _ 1 (5.3) (mm) @ /
(4.8) i 7 [ , § 1 ¥
“sig24 16 B § i =
UNFTHD (4.1) :‘ L.,\ K] & L~
- 089 (2.26) DIA a8 |49 04
(2) MTG HOLES (9.7 E 03 =]
02 L]
BODYSTYLEA .006.,008 .01 .02 .03 .04 .06 .08 2 34
DISTANCE FROM TIP TO WHITE TARGET IN INCHES
200 ] I
MAXIMUM
100
@ 80
E 60
J— 38 ~2 5/16-24
18 (4.8 -l <. UNFTHD 7 a8 g “
.25 (6.4) = = SM3EENOIA = g = S a0
- 138 _  (2)MTGHOLES - S
(35.1) g /
-
BODYSTYLEB E Z-/nmmun
=2
S 1w
; ~5/16-24 UNF THD E ] = )
1 3 8 g <
Ainnana / 3
== || =SPRON 5
{ 1.00 RE] J s 4.1 i Al
T (25.4) 749 (48T |
(50.6) 2
BODYSTYLEC .
.006.008 .01 02 .03.04 .06.08.1 2 aa
DISTANCE FROM TIP TO WHITE TARGET IN INCHES

Circles indicate guaranteed test limits. See Qualty Conlrol under Technical informa-

ton, pg. 16.

Compatibility With Controls:

The S51 and S52 Series are compatible with all Skan-A-Matic
controls except modulating controls which are used with LED
skanners only. For high speed operation use the T41300 High
Speed Amplifier.

The IR LED versions of this series utilize a 100 mA Light Emitting
Diode. A 39 ohm, 1 W current limiting resistor is supplied and must be
used with Skan-A-Matic controls furnishing 5 VDC for light source
power, With modulating controls such as our R42/T42 and R43/T43,
no current limiting resistor is used,

The visible red LED versions of this series utilize a 50 mA Light
Emitting diode. A 68 ohm, 2 W current limiting resistor is supplied
and must be used with Skan-A-Matic controls furnishing 5 VDC for
light source power. With modulating controls such as our R42/T42
and FR43/T43, a 6.8 ohm, ¥4 W current limiting resistor mus! be used.

Phone 800-448-2900 Fax 800-223-5138 ' )
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$51/S52 Series

Model Selection Gulde. Wiring Diagram:
: SVDC
POWER
SUPPLY
C Pe—t=——diel & |
] 1
;’ ) WHITE >3>"“:___:__i
= —3e)=-{ ]
1 ] ]
e BLACK Beed = i
"ﬁ&),)-_ﬂ aNo |
AMPLIFIER
D% D= PINNUMBER FOR CONNECTOR OPTION
Extra lead lengths available. See pg. 129. §51/552 LAMP SKANNER
Options:
sVDC
COIL CORD POWER
Four conductor, 28 gauge, coil cord with shield available in 10 ft. =7 B " 390IW E‘if'_":‘.'.:
(fully extended) or 20 ft, (fully extended) lengths — see pg. 129. 1 T I R s i
; wHITE g Nrasiuiriosg = ity
PROTECTIVE SHEATH | -
Can be factory installed over standard Type J lead (Shielded S Ea _— L 3P, S— e
Quad). Order by adding the suffix as follows: @ ! : | ! BACK oy o -
-M For square locked galvanized steel with black PVC jacket, WA H ~ ":
9/32" 0.D. Example: $51101-M Er_)s"‘ﬁ‘-" G e 4 GNo
-S For square locked stainless steel armor, 3/16" O.D. Exam- AMPLIFIER
pie: 05019 Y% = PINNUMBER FOR CONNECTOR OPTION
CONNECTOR
- The S51 and S52 Series skanners are available with connector S$51 IR LED SKANNER
installed. The mating half is furnished for field connection. Order
by adding a suffix as follows: g\én:m
-P For connector pair with in-line receptacle. Example; SUPPLY
S51101-P T 7Y BLUE o 0___“"”’" "'_'__{"";":
-F For connector pair with flanged, panel-mount receptacle. Sz) | | I - =P : E
Example: S51101-F ‘{ | | : SWVE Sy -~ - i
See Options for a more detailed description. 5 T ﬂ,; — S 4) i -,,:':f :.:'
1 '
COMH IFPIG -y
o TR Jom |
AMPLIFIER
DX D = PINNUMBER FOR CONNECTOR OPTION
S§51 VISIBLE RED LED SKANNER
Phone 800-448-2900 Fax 800-223-5138
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REFLECTIVE SKANNERS

Fiber Optic Flexible Snout
S$56 Series
NANO-SKAN®

:
;

Smallest Detectable Object: .007 in.

Optimum Distance to Target: .010in.

Field of View: .020in.

Maximum Usable Distance: .070in.

Coaxial optical system

Lamp, IR LED, or Visible Red LED Versions
Available with snout lengths to 12in.

Formable snout

Works in places normally inaccessible to other skanners
High temperature tips, operable up to 200°C

S56101, S56104

Description:

Light from the lamp or LED located in the backbody is transmit-
ted coaxially to the target through the outer ring of glass fibers in
the formable snout. Light then reflects from the target back through
the inner fiber optic bundle to the photodetector in the backbody,
This provides maximum light to dark contrast and the most efficient
return of light to the sensor.

The semi-rigid snout containing the coaxial fiber bundle can be
bent easily by hand to position the tip at the target and the desired
shape Is self-retaining. The snout tip is hardened stainless steel to
enable clamping with a nylon set screw. An aluminum backbody
acts as heat sink to minimize sensor drift due to lamp heat.

Typical Applications:
B Forinspection and sorting

B Detecting semiconductors

B Encoders

B Small parts handling
B Accurate edge and position control
B Vibratory bowl Feeders

Specifications: (at 25°C)

LIGHT SOURCE—LAMP PHOTODETECTOR
Input 50 VDC, 115 mA Operating Voltage 20 VDC max. .
Response Time See Response Time Chart under
LIGHT SOURCE—IR LED e Technical Information
Input 100 mA max. with resultant voltage drop Spectral Response 910 nm peak

of 1.1 to 1.7 VDC; derate at 1 mA per E
degree above 250C ambient FILTER (optional)

Modulated Input 1 A max., 10% duty cycle at 1 kHz min. BODY

Transmits less than 5% at 700 nm and
less than 0.1% at 600 nm

Aluminum/plastic composite — black for

Reverse Voltage 2 V max,

lamp units, red for IR and visible red LED

Spectral Emission 940 nm peak units.
LIGHT SOURCE—VISIBLE RED LED TEMPERATURE Operating: Body 09/40 5090
Input 50 mA max. with @sultanl voltage drop Tip
of 1.8 VDC typical; derate at 1 mA per _409 to 2000C

Modulated Input

degree above 25°C ambient

80 mA max., 50% duty cycle at 1 kHz
min.

Storage: -40° to 50°C
LEADS 4 cond. 26 AWG., teflon covered cable

Reverse Voltage 4 V max.
Spectral Emission 660 nm peak

with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shielded
Quad)

Phone 800-448-2900

Fax 800-223-5138
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O S$56 Series

Dimensions: Typical Performance Chart:
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Circles indicate guarantead test imits. See Quality Control under Technical Informa-
tion, pg. 16.
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$56 Series

Compatibility With Controls:

The S56 Series is compatible with all Skan-A-Matic controls
except modulating controls which are used with LED skanners
only. For high speed operation use the T41300 High Speed
Amplifier.

The IR LED versions of this series utilize a 100 mA Light Emit-
ting Diode. A 39 ochm, 1 W current limiting resistor is supplied and
must be used with Skan-A-Matic controls furnishing 5 VDC for light
source power. With modulating controls such as our R42/T42 and
RA43/T43, no current limiting resistor is used.

The visible red LED versions of this series utilize a 50 mA Light
Emitting diode. A 68 ohm, Y2 W current limiting resistor is supplied
and must be used with Skan-A-Matic controls furnishing 5 VDC for
light source power. With modulating controls such as our R42/T42
and R43/T43, a 6.8 ohm, Y4 W current limiting resistor must be used.

Model Selection Guide:

To specify the S56 Series skanner construct a six digit part
number denoting snout style, light source, and filtered or un-
filtered unit. Construct part number as follows.

Part#|s[s[6] [ 7|

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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CONNECTOR
The S56 Series skanner is available with the connector in-
stalled, The mating half is furnished for field connection. Order by
adding a suffix as follows:
-P For connector pair with in-line receptacle. Example:
S$56101-P
-F For connector pair with flanged, panel-mount receptacle.
Example; S56101-F
See Options for a more detailed description.

Wiring Diagram:

A
Semi-nigid . ........ 1 _Source Filter | #
Semi-rigid with right Lamp No...| O
angle tip 2 Lamp Yes... | 02
Flexible monocoil, IR LED No...| 04
Overall length 4.5" - IRLED Yes... | 05
Visible red No .. 08
LED
Variations:
LEADS
Extra lead lengths available. See pg. 129.
SNOUTS

Lengths from 500 in. to 12 in. maximum are available. Contact
factory.
Snouts can be factory-formed to customer specifications.
Options:
COIL CORD

Four conductor, 28 gauge, coil cord with shield available in 10 ft.
(fully extended) or 20 fi. (fully extended) lengths — see pg. 129.

PROTECTIVE SHEATH
Can be factory installed over standard Type J lead (Shielded
Quad) only. Order by adding the suffix as follows:
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.D. Example: $56101-M
-S For square locked stainless steel armor, 3/16” O.D. Exam-
ple: $56101-S

——————

X )= PIN NUMBER FOR CONNECTOR OPTION
LAMP SKANNER

D% > = PIN NUMBER FOR CONNECTOR OPTION
IR LED SKANNER

svDC
SUPPLY
e —— $1 )t s
I
= ! EERDE_ L SN, S—

XD = PIN NUMBER FOR CONNECTOR OPTION
VISIBLE RED LED SKANNER

Phone 800-448-2900
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REFLECTIVE SKANNERS
High Speed NANO-SKAN"®
with Preamp

$56 Series

Features:

Smallest Detectable Object: .007 in.

Optimum Distance to Target: .010 in.

Field of View: .020 in

Maximum Usable Distance: .070in.

Available with snout lengths to 12in.

Formable snout

Works in places normally inaccessible to other skanners
High temperature tips, operable up to 200'C o

Description:

The High Speed Nano-Skan® is a high resolution skanner de-
signed for applications where target size and/or speed of movement
are beyond the capability of standard sensars. In addition to the pho-
todiode normally used, a preamplifier is included to boost the signal
level, accelerate the response, and convert the output to a more easily
used linear voltage.

It should be emphasized that, though a preamp is included, each

Specifications: (at 25°C)
INPUT POWER See Model Selection Guide
LIGHT SOURCE—LAMP
input 50 VDC, 115 mA
LIGHT SOURCE—IR LED

Input 100 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 A max., 10% duty cycle at 1 kHz min.
Reverse Voltage 2 V max.
Spectral Emission 940 nm peak

OUTPUT See Model Selection Guide
SPECTRAL
RESPONSE See Model Selection Guide
RESPONSE
SPEED See Model Selection Guide

skanner requires an amplifier to be able to switch a load. Standard
Skan-A-Matic current amplifiers may not be used but a special volt-
age T44000 control is now available for this purpose. This is a com-
plete control which requires only 115VAC input and has a response
time of 20 microseconds. This time should be added to the speed of
the selected skanner to obtain the response of the skanner/ampilifier
combination.

BODY Aluminum/plastic composite
TEMPERATURE Operating: Body
0° to 500C
Tip
—400° to 200°C
Storage: -40° to 50°C
LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shielded
Quad)

Phone 800-448-2900
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Dimensions:
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FORMING SNOUT

CAUTION: DO NOT USE PLIERS OR SHARP CORNERS FOR
FORMING, Use of pliers or sharp comers for forming will destroy units.
Bend snout by hand on a pencil or similar cylindrical object that is .25
diameter or larger. The snout is annealed stainless steal and will work
harden if bent repeatedly.

II: —
O (@] Do Do
NOT NOT
BEND BEND
HERE OKTO HERE
- 50" BEND J5"
HERE

CAUTION: SNOUT SHOULD NOT BE TWISTED ABOUT @
ITS LONGITUDINAL AXIS. g =2

Typical Performance Chart:
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DISTANCE FROM TIP TO WHITE TARGET IN INCHES

$56 Series

Model Selection Guide:

SPECIFICATION SKANNER CATALOG NUMBER
S56110 S56111 S56112 S56113

Light Source Lamp Lamp LED Lamp

Color Filters No No No Yes

IR Filter No No Yes No

Input Current

at +5VDC +10%  130mA 130mA  50mA 130mA
at -5VDC +10% 10mA 10mA 10mA 10mA

Output Voitage at
Optimum Distance to Target
Max: .12V 200V az2v 2.00v
Min: 03V S0V 03v S0V
Dark Output-  Max: 01V 03v o1V 03v

Spectral Response
Peak 800nm 800nm 940nm  600nm

Response Speed 3usec  20usec 20usec 100usec

Wiring Diagram:

7
“Q | > > o
R===
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REFLECTIVE SKANNERS

Fiber Optic Flexible Snout
$58 Series
PICO-SKAN®

O

Features:

M Smallest Detectable Object: .004in.

B Optimum Distance to Target: .008in.

W Fieldof View: .012in.

B Maximum Usable Distance: .020in.

W Coaxial optical system a
B Available with snout lengths to 12in.

B Formable snout

B Works in places normally inaccessible to other skanners
B Hightemperature tip, operable up to 200°C
Description:

Light from the lamp located in the backbody is transmitted coax- The semi-rigid snout containing the coaxial fiber bundie can be
ially to the target through the outer ring of giass fibers in the forma- bent easily by hand to position the tip at the target and the desired
ble snout. Light then refiects from the target back through the inner shape is self-retaining. The snout tip is hardened stainless steel to
fiber optic bundie to the photodetector in the backbody. This pro- enable clamping with a nylon set screw. An aluminum backbody
vides maximum light 1o dark contrast and the most efficient return acts as heat sink to minimize sensor drift due to lamp heat.

of light to the sensor.

Typical Applications:
B Forinspection and sorting B Small parts handling
B Detecting semiconductors B Accurate edge and position conirol

Specifications: (at 25°C)

LIGHT SOURCE—LAMP PHOTODETECTOR
Input 50 VDC, 115 mA Operating Voltage 20 VDC max.
Response Time See Response Time Chart under

Technical Information
Spectral Response 910 nm peak

BODY Aluminum/plastic composite
TEMPERATURE Operating: Body
09 to 50°C
Tip
-400 to 200°C
Storage: -40° to 50°C
LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shielded
Quad)

Phone 800-448-2900 Fax 800-223-5138
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Dimensions:
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FORMING SNOUT

CAUTION: DO NOT USE PLIERS OR SHARP CORNERS
FOR FORMING. Use of pliers or sharp corners for forming will
destroy units. Bend snout by hand on a pencil or similar cylindri-
cal object that is .25" diameter or larger. The snout is annealed
stainless steel and will work harden if bent repeatedly.

— ! — —

QO Do Do
i - NOT NOT
| BEND
OKTO
HE! BEND HERE
50" s

HERE

CAUTION. SNOUT SHOULD NOT BE TWISTED ABOUTITS R
LONGITUDINAL AXIS ;i@l'

Typical Performance Chart:
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Circles indicate guaranteed test limits. See Quality Control under Technical Informa-
tian, pg. 16,
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$58 Series
Compatibility With Controls:

The S58 Series is compatible with all Skan-A-Matic controls
except modulating controls which are used with LED skanners
only. For high speed operation use the T41300 High Speed
Amplifier.

Model Selection Guide:
$58101 Semi-rigid snout
S58201 | Semi-rigid snout with : !
558401 Flexible monocoil snout. Overall Iengum 5
Variations:
LEADS

Extra lead lengths available. Use Type J — see pg. 129.
SNOUTS
Lengths from .500 in. to 12 in. maximum are available. Contact
factory.
Snouts can be factory-formed to customer specifications.

Options:
COIL CORD

Four conductor, 28 gauge, coil cord with shield available in 10 fi.
(fully extended) or 20 ft. (fully extended) lengths — see pg. 129.

PROTECTIVE SHEATH
Can be factory installed over standard Type J lead (Shielded
Quad) only. Order by adding the suffix as follows:
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.D. Example: S58101-M
-S For square locked stainless steel armor, 3/16" O.D. Exam-
ple: S58101-S
CONNECTOR
The 558 Series skanner is available with connector installed.
The mating half is furnished for field connection. Order by adding
asuffix as follows:
-P For connector pair with in-line receptacle. Example:
558101-P
-F For connector pair with flanged, panel-mount receptacle.
Example: S58101-F
See Options tor a more detailed description.

Wiring Diagram:

> %) = PINNUMBER FOR CONNECTOR OPTION

Phone 800-448-2900
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Special Purpose Sensors are designed for un-
usual situations where nothing else will do the
Job. These sensors are often of limited usefulness
for applications other than the original design ap-
plication. The 519 Sight Glass Skanner, for exam-
ple, has only one known application—detecting
the liquid column in a transparent sight glass tube.

The 528 Wafer-Skan was originally designed to
detect silicon wafers for the semiconductor indus-

Special Purpose Sensor Selection Guide

cialPurpose
ensors

try but can be used for many short range applica-
tions. The 535 can be used to detect a predeter-
mined color against a contrasting background.
The 517, with its detachable fiber optic cables, can
be used when skanning must be done in a hostile
environment. The heat and chemical-resistant
cables can be exposed to harsh conditions while
the skanner body remains at a safe distance.

Phone 800-448-2900
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SPECIAL PURPOSE SENSORS

Color Detection Skanner
$35 Series

Features:

B Smallest Detectable Object: .03in.

B Optimum Distance to Target: .10in.

B Field of View: .10in.

B Maximum Usable Distance: .25in.

B Color mark detection

M Coaxial optical system

W Three models for different color sensitivity

Description:

The S35 Series Color Detection Skanner is designed to detect a
wide range of colored marks including blue, green, yellow, orange
and red. The units contain an incandescent lamp, a photodetector,
a combination of optical filters, and feature the fiber optic construc-
tion of the S30 Series SKAN-COAX. Because there is usually a low
optical contrast between a colored mark and its background, a sim-

Typical Applications:

B Detection of “eye marks" on packaging material
M Orientation of toothpaste tubes for sealing

Specifications: (at 25°()
LIGHT SOURCE—LAMP
Input 5.0 VDC, 115 mA

ple, one stage current amplifier boosts the photodelector current,

Light from the backbody is transmitted coaxially through the
outer ring of glass fibers to the colored mark. Light then refiects
from the target surface, through the filters, to the photodetector
located in the tip of the threaded barrel.

B Detection of marks that are transparent at infrared
wavelengths

PHOTODETECTOR
Operating Voltage 15 VDC max.
Response Time See Response Time Chart under
Technical Information
Spectral Response See Spectral Response Chart under
Colors in Technical Information
BODY Red anodized aluminum: S35201
Blue anodized aluminum: 535202
Black anodized aluminum 535203

TEMPERATURE Operating: 0° to 50°C
Storage: -40° to 50°C
LEADS 4 cond. 26 AWG., teflon covered cable

with shielded photodetector leads and
overall shield, 6 ft. long, Type J (Shielded
Quad)

Phone 800-448-2900
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V’B’ v*s‘ v’n’ VER® |VB'R®
Red |VB'| » | + | « |B'R[BR|VR
Orange | V'B' | = * « | B8R | BR| v
vellow | VB' [ + | « | « |BR|[BR| VR
Green | VR' | B°R' | B°R' | BR' | » v | vee?
_Biue |VR'|BR'|BR | BR | *» | & | VB
white |VB'R'| VR' | VR' | VR | viB' | viB' | =

R — Red color skanner, S35201

B — Bluecolorskanner, S35202

V — Visible color skanner, 535203

1 — Markwill appear to skanner as darker than background

2 — Mark will appear to skanner as lighter than background

*  — With extreme contrast between mark and background, it
is possible, but quite difficult, to detect some combina-
tions of these colors.

Note: This color selection chart should be used with the under-
standing that it is only a guide and not a guarantee that all color
combinations can be detected. Colored inks can vary signifi-
cantly as can the reflectivity of various printing surfaces.

The only way to make certain a particular color combination
can be detected is to actually test the skanners on the combina-
tion. Skan-A-Matic field representatives are equipped with dem-
onstration units and can perfarm this test. The Applications Engi-
neering Lab is also available to perform this test. There is no
charge or obligation for either method of testing.

Compatibility With Controls:

The S35 Series is compatible with all Skan-A-Matic controls
except modulating controls which are used with LED skanners
only. For high speed operation use the T41300 High Speed Am-
plifier.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

$35 Series

Model Selection Guide:
535201  |RedColor | Red, orange, yellow, or black
Skanner marks on a white background
as well as some other color
backgrounds
- Skanner on a white background as
' well as some other color
|
535203 Visible Color The widest variety of marks
Skanner regardless of background
color as long as the contrast
between mark and back-
ground is high. If contrast is
low, use either red or blue
color skanner as specified by
the color selection chart.
For further information consult Color Selection Chart.
Variations:
LEADS
Extra lead lengths available. Use Type J — sse pg. 129.
Options:
COIL CORD

Four conductor, 28 gauge, coil cord with shield available in 10 ft.
(fully extended) or 20 ft. (fully extended) lengths — see pg. 129.
PROTECTIVE SHEATH
Can be factory installed over standard Type J lead (Shielded
Quad). Order by adding the suffix as follows:
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.D. Example: $35201-M
-8 For square locked stainless steel armor 3/18" O.D. Exam-
ple: 835201-S
CONNECTOR
The S35 Series skanner is available with connector installed.
The mating halif is furnished for field connection. Order by adding
a suffix as follows.
-P For connector pair with in-line receptacle. Example:
S$35201-P
-F For connector pair with flanged, panel-mount receptacle.
Example: S35201-F
See Options for a more detailed description.

Wiring Diagram:

T T TN BLUE Fromeee 1

CF e3>+
= @)H L) - |

1
RED s IPESTES
2 WHELE >4>--1 g

BLACK

AllP'LIFIER
DX )= PIN NUMBER FOR CONNECTOR OPTION
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SPECIAL PURPOSE SENSORS
Semiconductor Wafer Detection

$28 Series
WAFER SKANNER

Features:

B Operating distance: .050in.
M Detects semiconductor wafers
B LEDskanner

B Subminiature size

B Can be modulated

B Three different body styles

Description:

The S28 Series skanner is a specially constructed LED sensor
designed to detect wafers for the semiconductor industry. Polished
and unpolished wafers can be detected from the same sensing
point.

Typical Applications:

M Proximity sensing

Specifications: (at 25°C)
LIGHT SOURCE—LED
Input 40 mA max. with resultant voltage drop

of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 80 mA max., 50% duty cycle at 1 kHz
min.

Reverse Voltage 2 V max.

Spectral Emission 930 nm peak

528002

The unit employs matched and focused componenis as-
sembled in a sealed aluminum body with an ambient filter and pro-
tective cover glass.

B Detection of specular surfaces

PHOTODETECTOR
Operating Voltage 30 VDC max.

Spectral Response 910 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1%

at 700 nm
BODY Black anodized aluminum
TEMPERATURE Operating: 0° to 50°C
Storage: -40° to 50°C
LEADS
$28001 Four tinned leads for circuit board
mounting
§28002 4 cond. 26 AWG., teflon covered cable,
$28003 with shielded photodetector leads and
overall shield, 6 ft. long. Type J (Shieided
Quad)
Color Coding
S28001 LED: (blue dot) long lead (+), short
lead (-)
Sensor: (red dot) long lead (+), short
lead (-)

Phone 800-448-2900
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Dimensions:
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Typical Performance Chart:
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PHOTODETECTOR CURRENT IN MICROAMPERES
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UNPOLISHED WAFER
20 Y \
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050 100 150 200 250
" (12 (54  (3.81)  (5.08  (5.35)
(mm) DISTANGE FROM SKANNER TO WAFER

With the skanner placed at.050 inches from a white target,
photodetector current will be a minimum of 250 microamperes.

$28 Series
Compatibility With Controls:

The 528 Series is compatible with most Skan-A-Matic
controls, For high speed operation use the T41300 High Speed
Amplifier,

These skanners utilize a 40 mA Light Emitting Diode. A
100 ohm, 1/4 W current limiting resistor is supplied and must be
used with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls such as our R42/T42, a 27 ohm,
1/4 W current limiting resistor must be used. The S28 Series is not
compatible with the R43/T43 modulating controls.

Model Selection Guide:

S28001 Skanner for circuit board mounting

$28003 Skanner with side mounted cable
Variations:
LEADS

Extra lead lengths available. Use Type J — see pg. 129.

Options:
CONNECTOR

The 528 Series skanners are available with connector installed.
The mating half is furnished for field connection. Order by adding a
suffix as follows:

-P For connector pair with in-line receptacle. Example:

S28001-P
-F For connector pair with flanged, panel-mount receptacle. Ex-
ample: 528001-F
See Options for a more detailed description.
Wiring Diagram:
5VDC
POWER

SUPPLY
(T BE g,y 1000 14AW mem—nmmny

Pl 74 1 E I P [

| RED NS el
E‘Z.. i-r| T 2>4) *
4 U0 S — ~
2

AMPLIFIER
DX = PINNUMBER FOR CONNECTOR OPTION

~
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SPECIAL PURPOSE SENSORS v

Liquid Level Detection

$19 Series
SIGHT GLASS SKANNER

Features:

W Detects liquid level in sight glass tubes

B Works with any liquid

W Works with any clear tubing

B Standard models available up to 1 inch diameter
B Replaceable light source and photodetector

Description:

The S19 Series Sight Glass Skanners contain a light source and It has applications in metering systems of virtually any liquid
phetodetector mounted in a rugged aluminum housing. The hous- from water to chemicals. The photodetector sees reflected light
ing clamps onto the sight glass tube with two thumb screws with when there is no liquid present.

tension springs for easy positioning. Both the light source and pho-
todetector are field replaceable.

Typical Applications:
B High/low level alarms B Liguid level control
Specifications: (at 25°C)
LIGHT SOURCE—LAMP PHOTODETECTOR
Input 50 VDC, 115 mA Operating Voltage 30 VDC max.
s Response Time See Response Time Chart under
LIGHT SOURCE—LED Technical Information
Input 40 mA max. with resultant voltage drop [ IR a1 K
of 1.1 to 1.7 VDC; derate at 1 mA per aogsﬂm nonee BID r;m p:: & i
. TEMPERATURE O O INE
Modulated Input 80 mA max., 50% duty cycle at 1 kHz pdling: L
itn. Storage: -40° to 50°C
Reverse Voltage S\ max. LEADS Two 2 cond. 24/26 AWG., teflon covered

abl ith | i ft. |
Spectral Emission 940 nm peak CRRINE Wtk Qe FYO Moy, (L. X%
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Dimensions:
2.12
50
(12.7)
2.26
(57.2)
\

$19 Series

Variations:
Extra lead lengths available. See pg. 129.

Options:
CONNECTOR
The S$19 Series skanners are available with connector
installed. The mating half is furnished for field connection. Order
by adding a suffix as follows:
-P For connector pair with in-line receptacle. Example:
S19101-P
-F For connector pair with flanged, panel-mount receptacle.
Example: S19101-F
See Options for a more detailed description.

REPLACEMENT PARTS
LO1044 Replacement Lamp
P01044 Replacement Photodetector

Wiring Diagram:

Performance Data:

With clear water and clear glass tube:
I (with no liquid) 50 microamps min.

250 microamps max.
Io (with liquid) 1H0of L
Compatibility With Controls:

The S19 Series is compatible with all Skan-A-Matic controls ex-
cept modulating controls which are used with LED light sources
only. For high speed operation use the T41300 High Speed Am-
plifier.

The IR LED versions utilize a 40 mA Light Emitting Diode. A
100 ohm, 1/4 W current limiting resistor is supplied and must be
used with Skan-A-Matic controls furnishing 5 VDC for light source
power. With modulating controls such as our R42/T42, a 27 ohm,
1/4 W current limiting resistor must be used. The S19 Series is
not compatible with the R43/T43 modulating controls.

Model Selection Guide:
$19051 | Lamp 14" 04" 08"
| S19054 | IRLED 144" 04" 08"
519081 Lamp 3/8" 05" 09"
$19101 Lamp 12" 06" 10"
519104 | IR LED 19" 08" 10"
S19111 Lamp 5/8" 06" 1"
. S19114 IR LED 58" 06" o L
S19121 Lamp 3/4" 06" 13"
519124 | IRLED | 3" 06" 13"
_S19141 Lamp 2 10" 20"
519144 IR LED 1* 10" 20m

= @) = ::‘—;2)—--;“:"_
R (erimir-seall

>% )= PINNUMBER FOR CONNECTOR OPTION
LAMP SKANNER

10001 2owen

BUE o, )___m__;ggg?!:

> :

= @) WHITE 3 5 Y. _"._"_E
B e |
- 4 -

I&);) .......... 4 GND |
L o

DX = PINNUMBER FOR CONNECTOR OPTION
IR LED SKANNER

The skanners above are designed to operate with sight glass
tubes having outer diameters and wall thicknesses as shown. If a
tube varies from these dimensions, a sample should be sent to
the Application Engineering Department . If major modification or
a special skanner is required, additional charges and shipment
time will be quoted.

Phone 800-448-2900
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SPECIAL PURPOSE SENSORS

Hostile Environment
S$17/L17/P17 Series
ENVIRO-SKAN®

M Thrubeam and reflective models available

B Replaceable fiber optic cables

B High temperature cables up to 200°C available
W Color detection models available

B Shock and vibration resistant

B Two mounting styles

Description:

The ENVIRO-SKAN® Series includes fiber optic thrubeams and
skanners for use in severe temperatures, shock and vibration en-
vironments, restrictive locations, and where electrical interference
or dangerous conditions may exist. The skanner body with light
source and photodetector can remain in a safe area while fiber
optic cables transmit light to and from the targel. The same skanner
body will accommodate either reflective or thrubeam cables and
will operate with standard Skan-A-Matic controls. Set screws and a
wrench are provided to secure the cable tips and permit easy disas-
sembly.

Typical Applications:
Sensing in places normally inaccessibie to other skanners or
thrubeams

B Sensing in high temperature environments

Specifications: (at 25°()
LIGHT SOURCE—LAMP

input 50 VDC, 115 mA
LIGHT SOURCE—LED

Input 100 mA max. with resultant voltage drop
of 1.1 to 1.7 VDC; derate at 1 mA per
degree above 25°C ambient

Modulated Input 1 A max., 10% duty cycle at 1 kHz min.

Reverse Voltage 2 V max.
Spectral Emission 940 nm peak

FIBER OPTIC CABLES

MATERIAL Standard: Glass fibers with PVC jacket
and stainless steel tips
High Temp. Glass fibers with stainless
steel flex armor sheath and
stainless steel tips
Operating & Storage:
Standard
-40°C to 100°C
High Temp
-400 to 200°C

TEMPERATURE

Fiber optic cables are available in standard or high temperature
versions and in reflective or thrubeam types, with a choice of 3lengths
and 2 sensing tips. The reflective cable has two fiber bundles, asingle
sensing tip and twin ferrules 1o fit into the skanner body. A red dot
identifies the ferrule which mates with the sensor aperture. Two single
bundle cables must be used for thrubeam applications; a lens Is
available to fit the threaded tip.

B Sensingin areas of high electrical noise
B Registration mark detection

PHOTODETECTOR (except in Color Mark Skanners)
Operating Voltage 20 VDC max.
Response Time See Response Time Chart under
Technical Information
910 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1%
at 700 nm

PHOTODETECTOR (in Color Mark Skanners)
Operating Voltage 15 VDC max

Response Time See Response Time Chart under
Technical Information
570 nm peak; See Spectral Response
Chart under Colors in Technical
Information
Anodized aluminum, black
Operating:
0° to 500C
Storage:
-40° to 50°C
S17 Series: 4 cond. 26 AWG. teflon cov-
ered cable with shielded
photodetector leads and
overall shield, 6 ft. long,
Type J (Shielded Quad)

Spectral Response

Spectral Reponse

BODY
TEMPERATURE

LEADS

L17101: 2 cond. 26 AWG. teflon
L17104: covered cable with shield, 6
ft. long, Type A
P17103: 2 cond, 24 AWG., teflon

covered cable, 6 ft. long,
Type B

Phone 800-448-2900
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q""*’
SKAN-Z>MATIC
)

S$17/L17/P17 Series

Dimensions: ‘ E— ,
=
50 | ]:I:
140 (3.56) DIA m'.,':,., (2.7 1 ):C:Dj:l
(4) MTG HOLES 13 ¥ REFLECTIVE CABLE
’ /‘ {tml --l.n L_ = Sk | (SHOWN WITH FERRULE TIP)
r s @ | 7.9) (17.5 {31.8)
1.00 - il
&l : H (25.4) 4,25 J | 3 |
: : (31.8) -@—- [ X 111
(f;) i __l ‘ | THRUBEAM CABLE
L — J (SHOWN WITH FERRULE TIP)
[ 1.50
(38.1) 13 i LENGTH f
e 1.75 J‘ i t”] 1 | [
(44.5) ﬁ s0 1L ]
SKANNERBODYSTYLEA nan QUL - =
Cllddnem i
- 1/2-14 NPSM THD ol 'l o 25 .| merLecTivEcasie
/ (7.9) (17.5) (31.8) (SHOWN WITH FERRULE TIP)
: e ti‘.:; ] LENET |
U e =
‘ S | J ! L L_ __J HIGH TEMP THRUBEAM CABLE
- ;sng, —-+| t -32:] l'ﬂ 5, (SHOWN WITH FERRULE TiP)
1.75 — =
L— o FIBER OPTIC CABLES
SKANNER BODY STYLEB : . . .
(@' Caution: Fiber optic cables have a 1" bending radius but
~ 3/8-24 UNF THD should NOT be twisted about their longitudinal axes.

Performance Data:

REFLECTIVE FIBER OPTIC CABLE
Smallest Detectable Object: .025in.
Optimum Distance to Target: .040in.
Field of View: .070 in,

THFIUBEAM BODY STYLE W o o= ximum Us:
S1?10301 81?403 S50in.
517 e ‘ N = T :m'-_ 1 i
[ 517105 or 17405 10in.
=1 1] -—_F[q.a:
. L | THRUBEAM FIBER OPTIC CABLE
(19.1) Beam Diameter; .080in.
FERRULETIP Smallest Detectable Object: 026 in.
1/4-28 UNF THD _Whenusedwith
S17103 urS1?403
é LaJ0000000caq0agcondy - VBE
tﬂ 1? & % =
THREADER TP L1T104JP17103
TIPSTYLES
Compatibility With Controls:
i The S17/L17/P17 Series are compatible with all Skan-A-Matic
controls except modulating controls which are used with LED
|__ 7% __] J a8 L_ skanners and light sources only. For high speed operation use the
(19.1) (9.7 T41300 High Speed Amplifier.
1/4— 28 NF The LED versions of this series utilize a 100 mA Light Emitting
ACCESSORY Diode. A 39 ohm, 1 W current limiting resistor is supplied and
B05011 MAGNIFYING LENS must be used with Skan-A-Matic controls furnishing 5 VDC for

light source power. With modulating controls such as our R42/T42
and R43/T43, no current limiting resistor is used.

Phone 800-448-2900 Fax 800-223-5138
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S17/L17/P17 Series
Model Selection Guide:

SKANNER BODY (Fiber Optic Cables also required)

S17103 Incandascenl Skanner A
817104 "|LED Skanner A
$17105 Color Mark Skanner A
S17403 |Bulkhead Style i st
Fsoline L | candescent Sk _ _
517404 Bulkhead Styla LED Skannar B
17405 ~ | Bulkhead Style Color -
THRUBEAM BODY (Fiber Optic Cables also required)
L17101 Incandescent Light Source
P17103 Photodetector with IR Filter
FIBER OPTIC CABLES
(Thrubeam Pair or Skanner Body also required)
For use with For use with
Skanner Body only All Body Styles
(1 required) (2 required)
Standard
Her . P70 [FI78120 | |Fi7202 (R
24'_' F17304 F1 ?3111 F17204 E‘i 7214
|'|I h Tempemture
1% Fi7352 |Fi7362 |Fi17252 |F17262
24" F17354 F17364 F17254 |F17264
Variations:
LEADS
Extra lead lengths available. See pg. 129.
For 517 Series skanners use Type J.
ForL17101 and L17104 use Type A.
For P17103 use Type B.
Options:
PROTECTIVE SHEATH

Can be factory installed on the S17 Series skanners and L17/
P17 thrubeams. Order by adding the suffix as follows:
-M For square locked galvanized steel with black PVC jacket,
9/32" 0.D. Example: S17103-M
-8 For square locked stainless steel armor, 3/16" O.D. Exam-
ple: 517103-S
CONNECTOR
The S17 Series skanners are available with connector in-
stalled. The mating half is furnished for field connection. Order by
adding a suffix as follows:
-P For connector pair with in-line receptacle. Example:
S17103-P
-F For connector pair with flanged, panel-mount receptacle.
Example: S17103-F.
See Options for a more detailed description.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

o 7 -
—— L)
L 3)-=< GND
L

Wiring Diagram:
5VDC
on 0
‘S' i i :wmrz >2>---':,__:__i
S At
(1T RiTnen
i

AMPLIFIER
> » = PIN NUMBER FOR CONNECTOR OPTION
LAMP SKANNER
sVDC
SUPPLY
—_—— /0TW gt
'H; i]m“ 31 Y AN 4+
( )I | g WHITE  « I
T l F it
?_ 2 Hepl o 5o ;
1 3 !
BLACK
S SO
& SHELD 33)- _J anp
AMPLIFIER
»X = PIN NUMBER FOR CONNECTOR OPTION
LED SKANNER

SHIELD
SUPPLY AMPLIFIER
LAMP PAIR
}'" i_agﬂiw BLUE i RED --i’“;--i
T e (DR Moer 7 © |
' ) [l i
beanes i SHIELD \
s i e
N
SUPPLY AllPl.IFIER
LED PAIR
Accessories:

MAGNIFYING LENS #B05011

Increases Rated Separation of thrubeam cables approxi-
mately 2 times. Install on light source cables with threaded tips
only.
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Self-Contained
Photoelectric

Controls

Self-Contained Photoelectric Controls combine
the function of a reflective skanner and a DC
powered control in one package. This has several
advantages for the user. Hookup Is simplified by
having one device to wire up rather than two. In-
terference by electrical noise generated in indus-
trial environments Is minimized by reducing the

distance from the sensor to the control to zero.
Most units are directly compatible with program-
mable controllers, and can be connected with just
a three or four wire hookup. A Self-Contained
Photoelectric Control has a lower purchase price
than a separate skanner and control thus reducing
inventory cost.

Self-Contained Photoelectric Controls

D Di of View | Ussble | Source | Input
Object 1o Target Distance 3 =
caz e w* WA <4 E Ltamp | 5VDC Aluminum | 3/8-24 THD Fiber oplic skannar with internal ampiifier and
SKAMP LED | @185 mA A257 hoies | coliector output. Intorfaces directly 1o TTL and 84
or ' -
8-25 VDG DARK energized models. Models operate from 08" 1o
@ 60 mA 3.0 can detect object as smail as
Ca0000 | oo~ 1" ; 15" | WA I NiA visible | 6 or diecast | 185" holes DC p ds jifler providing sans-
REFLECTWVE | 030" 27 2 75" | WA an NAA ] 828 VOC | zinc Mounting Ing and confral functions in & single package. The
SOUARE LED i@ 100 mA bracket modulated visible red LED Light source is sasily aligned
SHAMP supplied with target. Units can be wired directly to programmable
controliers. 86
C40000 | ind NA 3" NIA visible | 5 or dhe-cant 185" holes DC powered skanner/ampiifier providing retrotellective
RETRO- h 3" md 828 VDG | zinc Mounling sensing and control functions in & single package. The
LED @100 mA bracket modulated visitée red LED light source is easily ssen
SOUARE disc) supplied whan aligned with a retroreflector. Units can be wited
BKAMP directly to Poll modals
available.
Cs8 0T o0 NIA oeg” oot Lamp 5 VDG Alyminum | 128" Fiber oplic skanner with Nexible snoul, internal smplifier
NANO: LED d 185 mA : and open-coliector Interfaces directly to TTL and 9
ot : . -l b
825 VDG or DARK modals. Models operate
@eomA | L2 004" 1o 07"": can delect objects &s small &s 007",
cso ] [} NIA Nin 20" 5 VDT Plastic NS35 Modular control with a total of 27 options for optics,
[with 3" LED B:24 VDO DIN rail Input voltage, and outputs. Interfaces 1o TTL and
Awtics ar of programmable controllers. The wide voltage range input
disc) 24.240 Side mount | aliows use on AC or DC. 91
VAL and 5l
12240
Voo
Pwar
requlre-
ments
0.5 walls
typical
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SELF-CONTAINED PHOTOELECTRIC CONTROLS

Amplified Coaxial
C32 Series
SKAMP®

Features:

Optimum Distance to Target: .10"
Maximum Usable Distance: 3"
Field of View: 0.1"

Smallest Detectable Object: 04"
Skannerfamplifier in one package
Open collector output

Coaxial optical system

Lamp or LED light sources

5 VDC or 8-25 VDC models
Light or Dark energize models

Description:

The C32 Series SKAMP® is a self-contained photoelectric
skannerfamplifier designed to provide sensing and control capa-
bility from a single convenient point. It combines the fiber optic
construction of the SKAN-COAX® skanner with an adjustable sen-
sitivity, hybrid amplifier in a compact integral package.

The C32 Series is available with either an incandescent or LED
light source in models wired for light energized or dark energized
operation. Its internal amplifier has a sensitivity control and LED
output indicator to allow adjustment without additional equipment.
The ampilifier has a fixed amount of hysteresis and provides an

Typical Applications:

B Direct wiring to counters
B Tachometer pickup

Specifications: (at 25°C)

POWER INPUT +5VDC +5%, 185 mA max.
or 8-25 VDC at 60 mA max.

OUTPUT Open collector NPN transistor to switch
up 1o 30 VDC at 100 mA max.

SENSITIVITY

ADJUSTMENT 15 turn

RESPONSE TIME 500us typical

BODY Black anodized aluminum

open collector output, which is compatible with most programma-
ble controllers and microprocessors.

When light is reflected to the sensor of the light energized
madels, the LED output indicator is activated and the output tran-
sistor conducts, pulling the output to ground potential. In dark ener-
gized models, the absence of refiection causes the output to
energize.

Models are available for input voltages of 5 VDC or any volt-
age between 8 and 25 VDC.

B Registration mark detection
B Synchronization

SPECTRAL
RESPONSE 910 nm peak; filtered to respond to less
than 5% at 750 nm and less than 0.1% at
700 nm
TEMPERATURE Operating:
0°1050°C
Storage:
-40°1050°C
LEADS 3 cond. 28 ga., teflon covered cable with

shield, 6 ft. long, Type N

Phone 800-448-2900

Fax 800-223-5138
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SKA"%A“(@ CLAROSIAT

@ C32 Series

Dimensions: Typical Performance Chart:

2.0 /

4

s
125(3.18) DIA
i (2) MTG HOLES

.63
“=(16.0) @38 —/  sensmviy
31 _ l: b INDICATOR
: t | (25.9 \
i —=} / g
I~y .
44

1

= m>mo

; e

i

FIELD OF VIEW IN INCHES

In 02 D4 06081 2 4 6.81 2 4 6 810
DISTANCE FROM TIP TO WHITE TARGET IN INCHES

7

C32211 nt Lam 5VDC

Caz24 | Light “LED | 5VDC

Ca2414 ight LED 810 25 VDC

Variations:
LEADS
Extra lead lengths available. Use Type N — see pg. 129.
Options:
COIL CORD

Four conductor, 28 gauge, coil cord with shield available in 10 ft.
(fully extended) or 20 ft. (fully extended) lengths — see pg. 129.

CONNECTOR
The C32 Series skanners are available with connector in-
stalled. The mating half is furnished for field connection. Order
by adding a suffix as follows:
-P For connector pair with in-line receptacle. Example:
c3z2211-P
-F For connector pair with flanged, panel-mount receptacle.
Example: C32211-F
See Options for a more detailed description.
ADJUSTABLE FOCUS OPTICAL MAGNIFIER B05003
A lens system accessory for use with lamp light sources.
See Accessoriesfor more detalled information.

Wiring Diagram:

COLLECTOR*

2
INDICATOR GROUND
s 32—
WHITE

X = PINNUMBER FOR CONNECTOR OPTION
DARK-ENERGIZED MODEL SHOWN

*See Technical Information for output connections
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SELF-CONTAINED PHOTOELECTRIC CONTROLS
Modulated Visible Beam Control

C40000 Series
Square SKAMP”

eatures:

Skanner/amplifier in one package
Complementary open collector outputs
Coaxial optical system

Rugged NEMA 12 cast zinc housing
Visible red LED light source

Alignment indicator

Two operating frequencies available
High Speed models available

ENEENEEENET

C40XXX/CA5XXX

Description:

The CA40000 Series Square Skamps are totally self contained,
modulated sensors with a visible red light source and dual compli-
mentary open collector outputs.

These controls are DC powered with 5 VDC or & to 28 VDC. The
built-in ampiifier provides photoelectric sensing and control in one
convenient package. The amplifier responds only to the modulated
frequency of the LED source, this feature prevents false triggering
from high ambient light or other light sources. The skanners can be
ordered with either of two modulating frequencies to avoid interfer-
ence with a nearby skanner.

Reflective:

Models with one and two inch operating distances are offered. The
coaxial optics unlike conventional two lensed optics provide in-
creased flexibility in their operating ranges

The one inch models detect objects as small as 0.01" over an ope-
rating range of +015" from its optimum distance of 11",

Typical Applications: Reflective

Inspecting and sorting

Detecting semiconductor orientation
Accurate edge and position control
Small parts handling

Retroreflective:

The visible red light source of the retroreflective model is easily
seen when aligned to a retroreflector and the output indicator confirms
operation. The coaxial optics permit operation at close or long range
without the need to adjust the sensitivity of the unit.

Typical Applications: Retroreflective

B Conveyor control
B Box sortation
B Security barriers

CaIXXNIC42XXX

The dual complimentary open collector transistor cutputs will in-
terface easily with programmable controllers and microprocessors
as well as direct switching of DC powered devices up to 30 VDC at
100mA max.

The LIGHT energized output transistor will conduct when the prop-
er light signal is reflected back into the sensor. The alignment indicator
will also be ON when the skanner sees its reflectad light. The DARK
energized output transistor conducts when light is not reflected back
into the sensar.

The two inch models detect objects as small as 0.03" over an ope-
rating range of +0.75" from its optimum distance of 2 1°,

A 15 turn sensitivity pot is provided for precise adjustments of the
amplifier's set point. An output indicator is also provided to visually
confirm operation of the skanner.

B Direct wiring to programmable controllers
M Registration mark sensing
W Broken drill bit detection

Polarized versions are available to respond only to a retrore-
flective disc. This feature assures that the skanner will not respond
to other reflective materials such as shrink wrap or foil

B Automated warehouses
B Diract wiring to programmable controllers

Phone 800-448-2900
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SKAN-Z-MATIC

Specifications: (at 25°C)

POWER INPUT 5VDC +5% or 8-28 VDC, 75 mA max.
OUTPUTS Open collector NPN transistors to switch up
to 30 VDC at 100mA max.
RESPONSE TIME Standard: 5 ms typical. Counting rate 100
cps.
High Speed: 0.5 ms typical. Counting rate
1000 cps.
BODY Black die-cast zinc NEMA 12 housing.
Reflective
OPERATING i ]
PARAMETERS Type | Detectabh
: 1°+015" 0"
2 _ 2°40.75° 03"
Retroreflective
. Distanceto 3~
Type Retro-Disc
Non-Polarized 10 ft.
Polarized | = Bft |
SPECTRAL
EMISSION 660nm (red)
TEMPERATURE Operating: 0" o 50°C
Storage: -40"1050°C
LEADS 4 cond. 24 ga., PVC covered cable with
shield, & ft. long, Type |
Dimensions:
63
— 185 (4.70) DIA
S e ddA
{79 (68.3) moiels ucluy
\i/ 7
© ¢
- -
2.25
(57.1) 2.00
2.50 {50.8)
(63.5) ‘1-99_;}
‘ ATH - URa :n .
lo——%
} 2.00 25
P & I" (50.8) "‘| 6.4)

C40000 Series
Typical Performance Chart:

REFLECTIVE MODELS ONLY
16 RN — :
i L peaxox e
g 10 T t —
S s \ : .
g , - Ca1xxXx !
> 08 1
P [ 11
s .04 \ 010
: [ ] LT
7 8 9 10 1.5 2.0 3.0 4.0
DISTANCE FROM LENS TO WHITE TARGET IN INCHES
100 s — —
N CaTXXX Ca2xXX
90 e -
AT
% 80 i | ‘i AN
a 70 - - -
@« 1111 |
60 !
= / \/ .
\V/B R \
- S Z H
o |
f 1 T
z | [
& 40 ! 4 ! ]
] HEEERRRENNLIEE 1
7 8 8 10 15 2.0 3.0 a.0

DISTANCE FROM LENS TO WHITE TARGET IN INCHES

Wiring Diagram:

SENS. ADJ.* @
-
=
& X
b g9
- INDICATOR :: <
= o
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COLLECTOR #2 (0F) <S¢ T T
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cassamouno  <ae2mo LY
¢X¢ = PIN NUMBER FOR CONNECTOR OPTION
* ON REFLECTIVE MODELS ONLY
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Model Selection Guide:

To specify the C40000 Series Modulated Visible Beam Control
construct a six digit part number denoting type, input, modulating
frequency, and amplifier.

1" Reflective 1
2" Reflective 2
10" Retro 0
5' Retro/polarized” 5
IR Lt b e uﬂ Low
s5vDC ]
8-28 VDC 1

*Not for use with Retro-Tape. Use Retro-Disc only.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com |
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Variations:

LEADS
Extra lead lengths available. Use Type | — see pg. 129.

Options:
PROTECTIVE SHEATH
Can be factory installed. Order by adding the suffix as follows:
-S For square locked stainless steel armor, 3/16" 0.D. Exam-
ple: C40100-S
CONNECTOR
The C40000 Series skanners are available with connector instal-
led. The mating half is furnished for field connection. Order by adding
a suffix as follows:
-P  Forconnector pair with in-line receptacie, Example: C40100-P
-F For connector pair with flanged, panel-mount receplacle.
Example: C40100-F
See Options for a more detailed description.

ACCESSORY POWER SUPPLY/OUTPUT SWITCH B07186

Specifications:
POWER INPUT 115 or 230 VAC +10% 50-400Hz, 1 VA TEMPERATURE Operating: -0" 10 50°C
SKANNER POWER 5VDC al 100 mA Storage: -40't070C
OUTPUT Solid State Relay capable of switching 5 to ENCLOSURE Watertight and comosive resistant ABS
280 VAC at up to 1 Amp plastic with 4" conduit HUB power en-
trance, and watertight bushing for skanner
cable entrance.
Dimensions: Wiring Diagram:
po— .74
‘...T;_u-—] - o BLACK & SHIELD
r =] f : C40000 RED
157 | ] BROWN OR WHITE
[ o .
_@ ¢"'g
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SELF-CONTAINED PHOTOELECTRIC CONTROLS

Fiber Optic Flexible Snout
C56 Series
NANO-SKAMP®

Smallest Detectable Object: .007 in.
Optimum Distance to Target: .010 in.
Field of View: .020 in.

Maximum Usable Distance: .070 in.
Skanner/amplifier in one package
Open collector output

Coaxial optical system
Programmable Controller Compatible
Formable snout

Works in places normally inaccessible to other
skanners

Light or Dark energize models

Description:

The C56 NANO-SKAMP® is a self-contained photoslectric
skanner/amplifier designed to provide sensing and control capa-
bility from a single convenient point. It combines the fiber optic
construction of the NANO-SKAN® with a hybrid amplifier in a com-
pact integral package.

NANO-SKAMP® is available with either 5 VDC or 8-25 VDC
input voltages in modeis wired for light energized or dark ener-
gized operation. Its internal amplifier has a sensitivity control and
LED output indicator to allow adjustment without additional equip-
ment. The amplifier has a fixed amount of hysteresis and provides
an open collector cutput, which is compatible with program-

Typical Applications:

Direct wiring to counters
Tachometer pickup

For inspection and sorting
Detecting semiconductors
Encoder

3

Specifications: (at 25°C)
POWER INPUT +5 VDC +5%, 185mA max. or 8 to
25 VDC 860mA max.

QUTPUT Open collector NPN transistor to switch
up to 30 VDC at 100 mA max.

SENSITIVITY

ADJUSTMENT 15 turn

RESPONSE TIME 500 s typical

BODY Aluminum/plastic composite—black
SPECTRAL

EMISSION 880 nm

mable controllers and microprocessors.

When light is refiected to the sensor of the light energized
modeis, the LED output indicator is activated and the output tran-
sistor conducts, pulling the output to ground potential. In dark ener-
gized models, the absence of reflection causes the output to
energize.

The semi-rigid snout containing the coaxial fiber bundle can
be bent easily by hand to position the tip at the target and the
desired shape is self-retaining. The snout tip is hardened stain-
less steel to enable clamping with a nylon set screw.

M Programmable controller input

B Small parts handling

B Accurate edge and position control
B Vibratory bowl feeders

SPECTRAL
RESPONSE 910 nm peak; filtered to respond to less
than 5% at 750 rim and less than 0.1%
at 700 nm
TEMPERATURE Operating:
0° to 50°C
Storage:
-40° to 50°C
LEADS 3 cond. 28 ga., teflon covered cable

with shield, 6 ft. long, Type N

Phone 800-448-2900
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C56 Series \ 4

SENSITIVITY

AR

S50 D43
:[{'m’- 1) o8
25 25 062
B.4) w4 / 18 OO

]I_t_

'?’ e — e
(18.1) .
L = —
236 3 J (19.1) =  INDICATOR
59.9) e  (9.4)
275 212
(69.9) apy _ (538)
¥ 1z in
(mm)
FORMING SNOUT

CAUTION: DO NOT USE PLIERS OR SHARP CORNERS
FOR FORMING. Use of pliers or sharp corners for forming will
destroy units. Bend snout by hand on a pencil or similar cylindri-
cal object that is .25" diameter or larger. The snout is annealed
stainless steel and will work harden if bent repeatedly.

= e
Do Do
o o NOT NOT
BEND
OKTO HERE
.50" BEND 75"
HERE
CAUTION; SNOUT SHOULD NOT BE TWISTED ABOUT  #=8
ITS LONGITUDINAL AXIS. @
Typical Performance Chart:
" |
08 //
g .06 e
z //
z 04 =
; /
>
:
02
d
w
.01
004 006 .008 .01 .02 04 06 08 .1 2

DISTANCE FROM TIP TO WHITE TARGET IN INCHES

Model Selection Guide:
€56200 5 VDC Light LED
| C56210 5VDC Dark_ LED
056230 5 VDC Light mp
|_C56240 SVDC Dark _Lamp |
C56260 8-25 VDC Light LED
Variations:
LEADS
Extra lead lengths available. Use Type N — see pg. 129.
SNOUTS

Lengths from 500 in. to 12 in. maximum are available. See
Price List for further information.
Snouts can be factory-formed to customer specifications.

Options:
COIL CORD:
Four conductor, 28 gauge, coil cord with shield available in 10 ft.
(fully extended) or 20 fi. (fully extended) lengths — see pg. 129.

CONNECTOR
The C56 Series skanners are available with connector in-
stalled. The mating half is furnished for field connection. Order
by adding a suffix as follows:
-P For connector pair with in-line receptacie. Example:
C56200-P
-F For connector pair with flanged, panel-mount receptacle.
Example: C56200-F
See Options for a more detailed description.

Wiring Diagram:

- ; S——or
RED © °
AMP > 8-25VDC
OR LED VT
R X collecr
CTOR"
A
PHOTODETECTOR INDICATOR GROUND

DX = PIN NUMBER FOR CONNECTOR OPTION
DARK-ENERGIZED MODEL SHOWN

*See Technical Information for output connections

Phone 800-448-2900
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SELF-CONTAINED PHOTOELECTRIC CONTROLS
Modulated Visible-Beam Control

C80 Series

Features:

B Skanner and Amplifier in one package

M Choose from three output types

@ Choose from three optical systems

®@ Choose from three input power sources
W Red LED light source

M Distinctive yellow NEMA 4 rated enclosure
W Alignment indicator

B NS35 DIN rail or side mounting

Description:

The CB0 Series Skanners are totally self-contained,
modulated sensors with a range of user-specificity previously
unavailable in the photoelectric market.

These units may be ordered for 5 volt DC operation, 5 to 24
volt DC operation, or 24 to 240 voit AC and 12 to 240 volt DC opera-
tion. The built-in amplifier provides sensing and control circuitry
in one convenient package.

Modutlation of the LED source minimizes the possibility that
a false output will occur due to the presence of spurious ambient
radiation, whether visible or infrared.

Reflective:

These devices are designed to provide an output when a
reflective object comes into the field of view. The range of use
depends on the reflectivity of the object and its contrasting
background, but objects as small as 0.25" can be detected at
distances up to 8 inches.

Typical Applications: Reflective
B Edge and position control
W Parts handling

Retroreflective:

The visible red light source of the C80 Series is easily seen
when aligned to a retroreflector and the output confirms opera-
tion; the sensitivity control allows exact adjustment to compen-
sate for distance between the Skanner and the retroreflector.

Typical Applications: Retroreflective
B Conveyor control

W Box sorting

B Security barriers

The range of output types available assures that these con-
trols will not only be compatible with existing controlled functions
but will remain compatible with those yet to be designed.

The availability with optional glass fiber optics allows the use
of this control in applications where most plastic-enclosed con-
trols could not be used; the control stays out of the hazardous
environment - only the rugged glass fiber optic cables extend in-
to the potentially hazardous area.

A sensitivity control is provided to allow the user to set the
desired trip point, and a red LED indicator provides instant visual
feedback for setup and future alignment or maintenance.

B Label detection
W Broken tool detection

The polarized version responds only to a retrorefiective disc.
This feature assures that the unit will not respond to other reflec-
tive materials such as shrink wrap, foil, or any other polished,
specular surface.

B Automated warehouses
B Process automation
B Excessive height/width sensor

Phone 800-448-2900
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Specifications:

POWER INPUT: 05 watt typical

OUTPUT: AC - 0.75 A max at 20 to 240 VAC
DC - 100 mA max at Veg (0

SENSITIVITY

ADJUSTMENT: 2700 rotation

DELAY TIME: up to 15 second typical

TEMPERATURE: Storage; -40°C to to 50°0C
Operating; 0°C to 50°C

RESPONSE TIME: 5 milliseconds typical

COUNTING RATE: 100 counts per second typical

Model Selection Guide:

To specify the C80 Series Skanner for your application, con-
struct a six-digit alphanumeric part number using the part number
guide below.

Part Number | C 8 | | ‘

| Input power options |
5VDC 0
24-240VACorVDC | 1|
5-24 VDC 2

Optics options

Standard *(see below) 0
Polarized Retro 1
Glass Fiber Optic Ports |2

| Output options

| AC output
NPNoutput
‘._P_Nf’_oumﬁ .

‘Cable options 3 I
Standardcable | 0]

*Standard implies use as either a reflective or retroreflective
skanner.

.—)
Dimensions:
[ ————
‘3.‘;‘;.?;; Bl |
[ 7
| |
| |
305 L - — =
{7747
S
-
. : 31—
&8 Y S T
/H 4520 DIA. THRU
2 FLACES
Fiber Optic Cables:
F8110
| 3688
(914.4)

S/16 - 24 UNF
HIGH TEMP THRUBEAM
ARMOR CABLE
[SHOWN WITH THREADED BARREL)

| 36.0¢ |
| (814,4) ]
‘ f sy
l..“;‘f‘J'
memmmnm:
HIGH TEMP THALBEAM

ARMOR CABLE

(SHOWN WITH FERRULE TIPS)

=5

=0 5»

| (381
m_ﬁm\\ VI dm‘m S}mn_

Lspip - 24 NF

HIGH TEMF REFLECTIVE
ARMOR CABLE
(SHOWN WITH FERRULE TIPS
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Controls produce the useful output in photoelectric
systems. A control has two main functions—it must
amplify the very small current flowing in the photo-
detector circuit, and it must perform some sort of
switching action to let outside equipment know that
a target has been detected. Controls will usually have
secondary functions, including: power supply, sen-
sitivity control, visible indication of the state of the
output, and logic and time delay functions.

Control Selection Guide

*See Aosponsa Time Chart in Technical information

Controls

Skan-A-Matic photoelectric devices are designed
to be used as interchangeable modules. Individ-
ual pieces work together as a complete system. Most
controls will operate any skanner or thrubeam.
This means you have the freedom of choosing a con-
trol and mating it with any skanner to achieve opti-

mum sensing performance.

Phone 800-448-2900
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CONTROLS
Photoelectric Amplifier

Printed Circuit Board Mount

T21004

Features:

Modular approach

Printed circuit board mounting
Low power consumption
Small size

Gold plated leads

Epoxy encapsulated

Description:

The T21004 photoelectric amplifier module is designed to amplify
output from a photodetector. The output of the photodetector is taken
as the input of the module. A Schmitt Trigger circuit within the module
insures positive switching of the output stage to a completely ON or
compietely OFF condition. An external sensitivity pot is used to adjus!

the input threshold current at which the amplifier will trigger. To insure
output stability a small amount of Hysteresis (approximately 0.2 volts
is bullt into the circuitry.

The module can be connecled so that its output is energized when
the photodetector is either LIGHT or DARK

Specifications: (at 25°C)
INPUT Threshold Voltage: 40% to 60% of supply POWER SUPPLY 4 to 6 VDC at 2mA max., 5% regulation
Vvitiage SENSITIVITY
OUTPUT Open collector NPN transistor to switch up ADJUSTMENT External 1 megohm potentiometer.
to 40 VDC at 40mA max. Energized with E i
photodetector either LIGHT or DARK de- 1 E P ERATUR i
pending upon connection. Storage:
RESPONSE TIME See Standard Ampiifier under Response -40"t0 70°C
Time Chart in Technical Information
Dimensions: Wiring Diagram:

Accessories:

B01001MODULE SOCKET
Facilitates easy replacement of the module

LIGHT ENERGIZE
PHOTOCELL
5 6 +5VDC
SENSITIVITY L P
ADJUST ol
GND 2
1 10
See Technical Information
for output connections
DARK ENERGIZE
5 o] tsvoc
T
GND 2 -
vuumrsuﬁ [_1_ _‘! l___.
+
SENSITIVITY ADJUST
See Technical Information
for output connections

Phone 800-448-2900
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T21 Series

Photoelectric Amplifier
Printed Circuit Board Mount
T21104

Description:

The T21104 photoelectric amplifier module is designed to amplify
output from a photodetector o a level suitable for operating devices
requiring DC voltage signal input. The output of the photodetector is
laken as the input to the module, A Schmitt Trigger circuit within the
module ensures positive switching of the output state to a completely
“ON" or completely "OFF" condition. Aninternal sensitivity potis used
1o adjust the input threshold current at which the ampilifier will trigger.
To ensure output stability a small amount of hysteresis (approximately
0.2 volts) is built into the circuitry, An indicator LED is provided to mon-
itor amplifier state. It is ON when the photodetector is dark and OFF
when photodetector is light. The module can be connected so that its
output is energized when the photodetector is either LIGHT or DARK,

Specifications: (at 25°C)

INPUT Threshold Voltage: 40% to 60% of supply POWER SUPPLY 4106 VDC at 20 mA max., 5% regulation
voltage SENSITIVITY
OUTPUT Open collector NPN transistor to switch up ADJUSTMENT 15tum
10 40 VDC at 100 mA max. Energized with perating:
photodetector either LIGHT or DARK de- TEMEERATURE - 0° 1050°C
pending upon connection. Storage:
RESPONSE TIME See Standard Amplifier under Response -40° to 70°C
Time Chartin Technical Information
Dimensions: Wiring Diagram:
- SENBITVITYADIUST QoL ML ATED PING s Z swc_ ____________
INDICATOR LED : L] |
L I
of 4 ~ ~ S {mem I |
i X ( b [oa 1 I L]
SN |l. e ll * .7 .Ec%m"?n%ﬂ
1 F 1 - r Ouipu
[:loga - | 800 ‘!':In:ﬂ }\ : w : Connactions
| S P ..1: {tisae) | }\ I I
_ ““—.'P.-T. - g i i 2;) ot PHOTODETECTOR Va |
- - o | i S S
= o) ™ e
| S0 _| N
mn
Accessories: .

B01001 MODULE SOCKET
Facilitates easy replacement of the module

T22063 FOUR CHANNEL AMPLIFIER PC BOARD

Four T21104 modules mounted on a 4'4"X4'4” circuit board with in-
dividual jumpers for LIGHT or DARK energize
B01004 PC BOARD EDGE CONNECTOR

The B01004 edge connector mates with the above circuit board. It
has a high impact plastic body with 22 gold plated contacts on 156"
centers. For solder termination

Phone 800-448-2900
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T21 Series

Modulating Photoelectric Ampilifier -

Printed Circuit Board Mount

T21028
Description:

The T21028 is a modulating photoelectric control designed for
circuit board mounting. The module is powered from a single 5 volt
DC supply and will operate with any Skan-A-Matic sensor that has
an LED light source. The T21028 is used where ambient light may
interfere with sensor operation. The LED is modulated at approxi-
mately 2 kHz, and the receiver is tuned to respond to a signal of this
frequency.

The output can be used in a variety of ways. The outputs from
pins 10 and 11 can be used to drive TTL loads directly. The buffer
transistor can be used to increase the output capability and can be

wired in either Open Collector or Open Emitter configuration,

A Skan-A-Matic sensor using a 100 mA LED can be connected
directly to pins 14 and 16 as shown. For sensors with 40 mA and 60
mA LED's a 27 ohm, 1/4 W and a 6.8 ohm, 1/4 W current limiting
resistor respectively must be used.

Specifications: (at 25°C)
POWER INPUT 5VDC + .25 VDC at 110 mA max.
EXTERNAL
POTENTIOMETER 1K ohm (15 turn) recommended located in
close proximity to the module. Larger
values will offer more sensitivity but less
ambient light rejection. The converse is
true for smaller values.
OUTPUT Pins 10 & 11: HIVDC = 4.1V at4 mAmax.
source
LOVDC = 05V at1mA
max. sink
Buffer Transistor: NPN transistor to switch
upto 28 VDC at 100 mA max.
RESPONSE TIME 5 milliseconds. Counting rate 100 cps max.
TEMPERATURE Operating: 0°t050°C
Storage: -40°1070°C
Dimensions:
025
(.64)
in SQUARE GOLD
(mm) PLATED PINS
o+ 1
24
+o =4
2.00 w o4 1400
(50.8) I i (35.56)
+n =4
ot
| 241
i .200
I
700 TYP(7)
> (17.78) PLACES

Wiring Diagram:

INPUT WIRING

See Technical Information

for Output Connections
= ) ;

DARK ' HI L
LIGHT T . e
OUTPUT WIRING
» M VDC MI%LM
Pr—o-tol ]
<[>»_@} o | r\_bo_{l:\ L, ':“
[® Ll
ol LT
OPEN COLLECTOR WIRING OPEN EMITTER WIRING

Note: In the Open Collector Wiring a 2.2 K ohm resistor must
be used.

Phone 800-448-2900
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CONTROLS

Photoelectric Amplifiers
T31/T32 Series

:
;

Open collector output

Plug-in or screw mount with terminal strip
Outputindicator LED

15 turn sensitivity adjustment

May be wired LIGHT or DARK energize

5 VDC or 8-28 VDC models input

Description:

The T31/T32 Series photoelectric controls are designed to am-
plify the photodetector signal from one reflective skanner or thru-
beam pair, and to drive an output transistor to switch a load. These
controls do not supply power for the lamp or LED portion of the
photoelectric device.

Power input to the amplifier can be 5 VDC or 8-28 VDC, to be
specified by the catalog part number. The output is an open collec-

Specifications: (at 25°C)

POWER INPUT 5+ 10% or 8-28 VDC, 28 mA. Voltage spe-
cified by proper part number,

SENSOR VOLTAGE 5VDC 1 mA max. supplied by unit

OUTPUT Open collector to switch up to 28 VDC at
250 mA max. An external diode should be
used when switching inductive loads.

SENSITIVITY

ADJUSTMENT 15tum

External pot may be used.

tor capable of driving loads up to 250 milliamps and switching 28
VDC maximum. A Schmitt Trigger designed into the unit provides
positive switching action.

The T31 Series unil is a plug-in module for socket mounting
while the T32 Series is a screw mounted unit with terminal strip. A
red LED output indicator is provided on both models and both have
an internal 15 turn potentiometer to adjust the sensitivity.

RESPONSE TIME See Standard Ampiifier under Response
Time Chart in Technical Information
TEMPERATURE Operating: 0°1050°C
Storage: -40°to70°C
ENCLOSURE T31 Series: 8 pin plugin module, 687"

pin circle dia.; black molded
plastic case. Socket not in-
cluded.

T32 Series: Screw mounted module with
7 screw terminals.

Phone 800-448-2900
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Block Diagram:
PHOTODETECTOR|  INPUT e 34 co‘:&nu‘f'czr?un OUTPUT
[ |
VOLTAGE
REGULATORN
I
Dimensions:
in
(mm)
SENSITIVITY SENSITIVITY
1
. / L OUTPUT OG/ .}4 75
! C{’ mm&;!on . (137 ne‘.m
fe— 150 4
1.38 ( (38.1) .94
r (35,1} ‘-) oUTPL ,}‘—«9.31_']
. INDICATOR -10
— LED s ((2.5]
SEAN-A-MAT
AR A MATIC L T
2
2.18 ’ | 3
(55.6) : | 5y 180 2.00
C | (45.7) {50.8)
C |
-/ [ 1
A R g {2
- 4-40 THD
A Y‘"x .20(5.0) DEEP
SR
<
27 i 28
©9 Casey l*f?-ﬂ
T31 SERIES T32 SERIES
Compatibility With Sensors:

The T31/T32 Series controls are designed to be used with
most Skan-A-Matic reflective skanners and thrubeam combina-
tions. Lamp and LED power, however, must be provided from a
separate power source. For proper connection of LED light sour-
ces, calculate resistor values using formula under Wiring section
of Technical Information.

Model Selection Guide:
T31101 5VvDC 8 Pin Plug

~ Ta1102_  828VDC | BPinPlug
T32001 5VDC Screw Terminal

T31/T32 Series

Accessories:
RELAYS

The T31/T32 Series control may be used to drive an external

relay or solid state relay. The following are available:

R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is
10 milllon operations at rated load,

R00030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
load. Life is 100,000 operations at rated load.

R00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
load. Life is 25,000 operations at rated load.

All are B pin, plug-in modules. Sockets are not included.

SOCKET
Available — see Accessories & Options, pg 127.

Wiring Diagram:

T31 SERIES AMPLIFIER

LIGHTENERGIZE OR DARKENERGIZE

T32 SERIES AMPLIFIER

LIGHT ENERGIZE OR DARKENERGIZE

Phone 800-448-2900
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CONTROLS

LED Modulating Amplifier
T325 Series

Features:

B Ambient light immunity

M Selectable modulation frequencies

B Open collector output

M Output indicator LED

B 15 turn sensitivity adjustment

M Available in LIGHT or DARK energize models

Description:

These controls provide ambient light immunity in a small, con-
venient DC-powered package. Each control modulates the LED
light source of a reflective skanner or thrubeam pair and responds

Specifications: (at 25°q
POWER INPUT 5VDC +5%, 125 mA
LED POWER Supplied by unit. Internal resistor in-
cluded for 100 mA LED
SENSOR VOLTAGE 5 VDC at 1 mA max.
OUTPUT
Open
Collector NPN transistor to switch up to 30 VDC at

100 mA max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

only to photodetector signals with the same modulation frequency.
The user may select either of two modulating frequencies to elimi-
nate crosstalk between closely spaced sensors.

RESPONSE TIME 5 milliseconds typ. Counting rate 100
cps.

SENSITIVITY

ADJUSTMENT 15 turn

TEMPERATURE Operating: 0° to 50°C
Storage: -40° to 70°C

ENCLOSURE Screw mounted black plastic module with

7 screw lerminals.

Phone 800-448-2900
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T325 Series A 4

Block Diagram: Accessories:
RELAYS
The T325 Series control may be used 1o drive an external
O——1 wnnn oureut o -——Q relay or solid state relay. The following are available:
s vl N MM owen [ SGteeron 0 R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is
10 million operations at rated load.
R00030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
load, Life is 100,000 operations at rated load.
oo aton wour PLTEN R00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
load. Life is 25,000 operations at rated load.
é J) l All are B pin, plug-in modules. Sockets are not included.
Lo SOCKET
i s Avallable — see Accessories & Options, pg. 127.
Wiring Diagram:
Dimensions:
o ED Sehniow
R
SENSITIVITY s g DEMOD- (D foe Outpun
'l ?4 ;5 BLK - ULATOR Cofinections
Oe : z
(3.7 mi,m / % 2 ) FREQ. SEL.
Ala— 150 o m=_cuo
[ m.nt:,:;‘ | BLU WODINLIFOH LO=(N.C.)
OUTPUT >
INDICATOR =19 §
(= (@9 |
|r L-mang ] 1_ Lot A ! o
[ 5 FILTER 4 GND
i | F5p1.80 2.00
| : (45.7)(50.8) WHT
| I8
—
4-40 THD
-511;: §_X.20(5.0) DEEP
(5.54) 5
} | :I
A
27 038 ,l -28
(6.9) LE!'.‘LIJI L‘.ﬂ'.ll

Compatibility With Sensors:

A T325 Series control can operate any LED thrubeam pair or
skanner. A 100 mA LED can be wired directly across terminals 3
and 4. Others require an external 1/4W resistor between the blue
(+) lead and terminal 3. For a 60 mA LED use a 6.8 ohm resistor;
for a 40 mA LED use a 27 ohm resistor. A 6.8 ohm and 27 ohm
resistor are included with each contiol. These controls should not
be used to operate an incandescent lamp device.

Model Selection Guide:

T32501 DARK Ener
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CONTROLS

Photoelectric Ampilifier
with Time Delay
T36 Series

Features:

B Open collector output

M OQutputindicator LED

B 6time delay modes available
B 5 12and 24 VDC input

Description:

The T36 Series are time delay photoelectric controls designed
to operate one reflective skanner or thrubeam pair. Each unit ampli-
fies the photodetector signal actuating the timer which switches the
output transistor. These controls do not supply power for the lamp
or LED portion of the photoelectric device. Sensitivity and time de-
lay adjustments are provided on the module.

Specifications: (at 25°C)

Power input can be 5, 12 or 24 VDC to be specified by the cata-
log part number. The output is a diode protected NPN collector
capable of driving loads up to 250 milliamps at a maximum voltage
equal to the power input voltage. Positive switching is effected by
the Schmitt Trigger and the low voltage regulated logic circuitry
assures consistent time delay performance.

POWER INPUT

SENSOR VOLTAGE

5, 12, or 24 VDC, 18 mA. Voltage speci-
fied by part number

5VDC, 1 mA max., supplied by unit.

TIME DELAY
ADJUSTMENT

RESPONSE TIME

15 turn. Mode and delay range must be
specified.

See Standard Amplifier under Response

OUTPUT Diode protected open collector to switch
supply voltage at 250 mA max.

SENSITIVITY
ADJUSTMENT 15 turn

Time Chart in Technical Information

Operating: 0°t1050°C

Storage: -40°to70°C

8 pin plug-in module, .687" pin circle
dia.; black molded plastic case. Socket
not included.

TEMPERATURE

ENCLOSURE

Block Diagram:

TIME QPEN
FRIER TRIGGER DELAY B SCTOR] QuvPuT

PHOTODETECTOR

SENSITIVITY

TIME DELAY
2.19 in

(55.6) {mm)

Compatibility With Sensors:

The T36 Series controls are designed to be used with most
Skan-A-Matic reflective skanners and thrubeam combinations.
Lamp and LED power, however, must be provided from a separate
power source. For proper connection of LED light sources calcu-
late resistor values using formula under Wiring section of Technical
Information.

Model Selection Guide:

To specify a T36 Series control, the part number must consist
of a type letter and five digits, denoting series, input voltage, de-
lay or pulse mode and timing range. Construct the part number as
follows:

Parti| T 3 6] [ | ]

y A
TimeDelay........... 1,20r3
Input’ PulseWidth ... ....... 1,203
[5VDC ... ol
12VvDC .........2 [Delay Mode (See Mode Chart) |
[24VDC........ .3 Time Delay et 2aors)
i AdjustablePulse........50r6|

Example: T36213 denotes a control with 12 volt input wiring for
LIGHT energize, delay ON operation in the 1 to 60 second timing
range.

Phone 800-448-2900
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Accessories:

RELAYS
The T36 Series control may be used to drive an external relay

or solid state relay. The following are available:

R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is
10 million operations at rated load.

R00030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
load. Life is 100,000 operations at rated load.

R00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
load. Life is 25,000 operations at rated load.

All are 8 pin, plug-in modules. Sockets are not included.

Wiring Diagram:

MODES1,2,3,4
All delay ranges, all voltages

e

AMPLIFIER

See
Technical
MODES 5 &6 forutpur
All pulse width ranges, all voltages ~ Connections
POWER
+5VDC (DinPuT+
er—{D REG (O—
§ mw}
3 & ....? @—b
el ) e Iy ¥
(ﬁj@luk [ il 3)POWER
INPUT -

AMPLIFIER

T36 Series

Time Delay Mode Chart:
1 Erepas | iy ey AR :‘
fimict 8 | e ar e 7
m’ | -— |
=
h:‘ll Erwngan
nargis J
Desrmigin
T
i Deanmgus
Dol
F | gy | 1
Enargirs
De-anwigiss |
Energizs |
s
S De-sanergies |
Ermgen
Ensrgan .
s
rar o
o
[ Ermniais
Shont
Duraton
o |
Enarglan
Ertrggan
ot - SN
= S
Time Delay Modes:

MODE 1 is LIGHT, delay ON. If the photodetector is LIGHT for a
period of time greater than set with the adjustment, the output will
energize. It will remain energized until the photodetector is
DARK, then it willimmediately de-energize.

MODE 2 is the same as MODE 1 except it will energize when the
photodetector is DARK and will remain energized until the photo-
detector is LIGHT, then it willimmediately de-energize.

MODE 3 is LIGHT, delay OFF. If the photodetector is DARK the
output will energize instantly. It will remain energized as long as
the photodetector is DARK. When the photodetector is LIGHT for
the period of time set with the adjustment, the output will de-
energize.

MODE 4 is the same as MODE 3 except it will energize when the
photodetector is LIGHT and will remain energized as long as the
photodetector is LIGHT. When the photodetector is DARK for the
period of time set with the adjustment, the output will de-energize.
ONE-SHOT ADJUSTABLE PULSE MODES 5 AND 6

MODE 5 will output a pulse when the photodetector is DARK. The
output pulse will always be of the same preset duration, regard-
less of the state of the photodetector.

MODE 6 is the same as MODE 5 except the output is energized
when the photodetector is LIGHT.

Time Delay Range Chart:

‘Modes 1,2,3,4(aT)
Range1 | .05t083.0sec.
1.0t0 60.0 sec. Range3 | .200t0 10.0sec.

-F-iange- 3
Repeatability of time delay and adjustable pulse width ranges
is 2% lo 15 seconds, 5% to 1 minute.

Phone 800-448-2900
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CONTROLS

Amplifier with Power Supply
R40/T40 Series

Features:

Complete photoelectric control

Open collector, relay, or solid state relay output
OQutput indicator LED

15 turn sensitivity adjustment

Regulated DC power supply

May be wired LIGHT or DARK energize

115 0r 230 VAC input

Description:

The R40/T40 Series are complete photoelectric controls, which
operate with one reflective skanner or thrubeam pair. Each unit
provides light source power, amplifies the photodetector signal,
and functions as an output switch. Only standard AC line voltage is

Specifications: (at 25°C)

R40 Series

POWER INPUT 115 0r 230 VAC + 10%, 50-400 Hz, 2VA
LAMP POWER 5VDC at 125 mA max. supplied by unit.
LED POWER 125 mA max. Requires external resistor.
SENSORVOLTAGE  5VDC supplied by unit

OUTPUT Relay, SPDT, 5amp at 115 VAC. 3amp at

230 VAC or 28 VDC resistive load
100mA minimum load.

Life 100,000 operations at rated load with a cy-
cle rate = 2 second ON/2 seconds OFF. 1
million at 1/5 rated load.

SENSITIVITY

ADJUSTMENT 15 turn. External potentiometer may be
used. See Using a Remote Potentiometer
in Technical Information.

RESPONSE TIME 25 milliseconds max. Counting rate 40 cps.

TEMPERATURE Operating: 0° to 50°C
Storage: -40°1070°C

ENCLOSURE 11 pin plug-in module. .750" pin circle dia.;
black molded plastic case. Socket not
included.

required. The R40 Series has a relay output while the T40 units have
transistar or solid state relay output. A red LED output indicator and
sensitivity adjustment are provided.

T40 Series
Specifications same as R40 except as follows:
OUTPUT
Open
Collector NPN transistor to switch up to 25 VDC at
100 mA max.
Diode Protected
Collector NPN transistor to switch up to 5 VDC at
100 mA max.
Solid State
Relay 2.0A 20-240 VAC. Response time

9 milliseconds max. 100 million operations
at rated load. Minimum load current of
20mA. 4mA max. leakage current.

RESPONSE TIME See Standard Amplifier under Response
Time Chart in Technical Information

Phone 800-448-2900
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Block Diagram: Accessories:
RELAYS
ToARE: The T40300 or T40500 control may be used to drive an external
meor | FORMER outeur | | mELRY [—© relay or solid state relay. The following are available:
115 VAC "‘; ;"'g: M swren [ rRiceeR [ L{g; H voiraae | SUTPYT R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is
o— “suppLy OUTPUT | o 10 million operations at rated load.
R00030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
l l l load. Life is 100,000 operations at rated load.
AR 5L R0O0031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
SOURCE  DETECTOR load. Life is 25,000 operations at rated load.
All are B pin, plug-in modules. Sockets are not included.
Dimensions: Wiring Diagram:
OUTPUT INDICATOR LED
T ——— T
2.38
Log i
e W)
L_ 1.75 __J 2.88 SARNTVIEY | .
(44.5) (73.15) — L e 5 C HEGuLATED e
t‘-‘,’ WHITE @ a £® .l m NPUT
=g sgs LED oR gy
Compatibility With Sensors: R40100
These controls are designed to be used with most Skan-A- ;
Matic reflective skanners and thrubeam combinations. When us- aﬁﬁcﬁr;a::;gron:m
ing LED light sources with these controls, a current limiting resis- P i \
tor must be used. This resistor is supplied with each skanner or )
thrubeam. 4
Model Selection Guide:

Choice of unit depends on the type of output and the speed of re-
sponse desired. If a relay outpu! is desired, the R40 Series is suitable.
The T40 Series with open collector or diode protected collector output
may be used to control DC voltages and give much faster response.
The T40 Series with solid state relay may be used where AC is being
switched al a high repetition rate. To specify a control, the part number
must consist of a type letter and five digits. Select the desired output T40300/T40500
and construct the number as follows:

See Technical Information
[Part# | \ 4 : 0 \ 0lo] for output connections
RelayOutput ........R 5 Amp Relay (R40 only) ...... 1 o+ lnen O ;
Open Collector Output . T Solid State Relay
TA0001Y) .oovoriivsienne 2 :
Dm et I : Open Collector (T40 only)... 3 Uy Ll D
Diode Protected NPN
Collector (T40 only)............ 5 e s Thet i
e el G
230 VAC models available. Add the suffix “230 VAC" to part =0 PO ¢ :
number. Example: T40300-230 VAC denotes a control with an [ on LauP
open collector output and 230 VAC input. T40200
Phone 800-448-2900 Fax 800-223-5138 )

104



Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

SKAN-Z>MATIC

CONTROLS

High-Speed Amplifier with Power Supp

T41300

Features:
High speed

Complete photoelectric control

Output LED indicator

15 turn sensitivity adjustment
Regulated DC power supply

May be wired LIGHT or DARK energize
Open collector output

115 0r 230 VAC input

Description:

The T41300 is a complete photoelectric control designed to
operate with one reflective skanner or thrubeam pair. The unit am-
plifies the photodetector signal, provides light source power and

T41300

functions as an output switch. Only standard 115 or 230 VAC input
is required. The unit has an open collector transistor output and is
equipped with a red LED output indicator.

Specifications: (at 25°C)
POWER INPUT 115 0r 230 VAC + 10%, 50-400 Hz, 2 VA RESPONSE TIME See Higlj Speed {.mpli!ier_ under RAe-
LAMP POWER 5VDC at 125 mA max. supplied by unit e Time Chart in Technical Informa-
LED POWER 125 mA max. Requires external resistor TEMPERATURE Operating: 0°1050°C
SENSORVOLTAGE 5VDCat1mA Storage: -40°to70°C
OUTPUT Open collector, to switch up to 100 mA at ENCLOSURE 11 pin plug-in module, .750" pin circle
25VDC max. dia.; black molded plastic case. Socket
SENSITIVITY notincluded.
ADJUSTMENT 15turmn
Block Diagram: Dimensions:
O— TRANSFORMER o _O ou‘rpu"
ACINPUT | —— m -~ Amp - cowecron | QUTPUT INDICATOR
O___ 0T POWER CUTPUT _O LED
e SENSITIVITY
6600 i
LIGHT PHOTODETECTOR {mm)
SOURCE
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Compatibility With Sensors:

The T41300 is designed to be used with most Skan-A-Matic re-
flective skanners and thrubeam combinations. This amplifier
should be utilized wherever high speed operation is required,
When using LED light sources with these controls, a current limit-
ing resistor must be used. This resistor is supplied with each LED
skanner or LED thrubeam light source.

Model Selection Gulde.
_.ﬁ~— | Powerinput
T41300 115 VAC
Accessories:
SOCKET

Available — see Accessories & Options, pg. 127.

Wiring Diagram:

See Technical Information
for output connections

| - +| RED 0
() i —|BLack .:\
it |~ &
= @
PHOTODETECTOR |
2 Yy
1 o |
BLUE *
lsLuE —7) REGULATED
/ POWER POWER
Dlware i ) | TSN R
LED OR LAMP "_mg

For DARK Energize operation, make no connection between
pinsGand?7.

For LIGHT Energize operation, jumper pin 6 to pin 7.

All system components should have same “machine ground”.

Phone 800-448-2900 Fax 800-223-5138 M
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CONTROLS

LED Modulating Amplifier
R42/T42 Series

Features:

Provides ambient light immunity

Avoids cross-talk between adjacent sensors
Available in LIGHT or DARK energize models
Time delay available

Total photoelectric control

Open collector or relay output available
1150r 230 VAC input

Description:

The R42/T42 Series offers complete controls designed to pro-
vide photoelectric sensor immunity to ambient light. Each will oper-
ate one LED reflective skanner or thrubeam pair but cannot be
used with an incandescent lamp device. Each control provides
modulated light source power, amplifies the phototransistor signal
and functions as an output switch. Delay ON or Delay OFF timing
modes available.

Only standard 115 or 230 VAC input is required. The R42
Series includes an output relay, while the T42 Series has an open
collector transistor to switch an external load. Each module is

equipped with a red LED output indicator, and has its own sensitiv-
ity adjustment. Separate models are provided for “LIGHT ener-
gize" or for “DARK energize" operation and cannot be modified in
the field. The user may wire the control for two different modulating
frequencies to avoid cross-talk.

These modulating controls, while defeating the problem of am-
bient light, do not affect the operating distance or target resolution
of any sensor. When used with any sensor, the T42 responds in 5
milliseconds, while the R42, limited by its mechanical relay, re-
sponds in 25 milliseconds.

Specifications: at 25°q)
R42 Series
POWER INPUT 1150r 230 VAC + 10%, 50-400 Hz, 2 VA TEMPERATURE Operating: 0°1t050°C
LED POWER Supplied by unit. Internal resistor in- Storage: —40°1070°C
cluded for 100 mA LED ENCLOSURE 11 pin plug-in module; .750" pin circle
SENSORVOLTAGE  5VDC at 1 mA max dia.; black molded plastic case. Socket
OUTRUT i i ’ not included.
elay, .5ampat 115VAC. 3amp at 230 ;
VAC or 28 VDC resistive load. 100mAmini- | 12 Series
mum load. Specifications same as R42 Series except as follows:
Life 100,000 operations al rated load, with a cy- OQUTPUT
cle rate = 2 seconds ON/2 seconds OFF Open
RESPONSE TIME 25 milliseconds typ. Counting rate 40 cps Collector NPN transistor to switch up to 25 VDC at
typ 100 mA max.,
SENSITIVITY RESPONSE TIME 5 milliseconds max. Counting rate 100
ADJUSTMENT 15turn cps max.
Block Diagram: Dimensions:
- gy -I -_ waLwY o - f
o N ) B [icke ﬁw
r T 4 T 7 T | (80.5) LED
T T f - SENSITIVITY
e aton oy ) | . "
T1 1] e R =
un {ra.2) MODELS WITH
AT BOURER o - in MODES 20r3
(mm}
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Compatibility With Sensors:

An R42 and T42 Series control can operate any LED thrubeam
pair or skanner. A 100 mA LED can be wired directly across ter-
minals 7 and 8. Others require an external 1/4 W resistor between
the blue (+ ) lead and terminal 7. For a 60 mA LED use a 6.8 ohm
resistor; for a 40 mA LED use a 27 ohm resistor. A 6.8 ohm and 27
ohm resistor are included with each R42 or T42 Series control.
These controls should not be used to operate an incandescent
lamp device.

Model Selection Guide:
Pamd [+ 2] [ [ |

Open PDARK s s s 8
Collector . ..T

DelayON.......... Z] [1.0108D.088C. ;. . svnieniviis 3
DelayOFF ......... 3 Repeatability of time delay and
adjustable pulse width ranges is
2% to 15 seconds, 5% to 1 minute

Accessories:

RELAYS
The T42 Series control may be used to drive an external relay

or solid state relay. The following are available:

R02003 Sclid State Relay rated 2.0 amps at 20-140VAC. Life is
10 million operations at rated load.

RO0030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
load. Life is 100,000 operations at rated load.

RO00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
load. Life is 25,000 operations at rated load.

All are 8 pin, plug-in modules. Sockets are notincluded.

SOCKET
Available — see Accessories & Options.

sm@}nmc@

R42/T42 Series
Wiring Diagram:

R42 SERIES: RELAY OUTPUT

T42 SERIES: See Technical information
TRANSISTOR OUTPUT for Output Options
+RAED

D
~WHITE MZIJ

For Higher Frequency operation jumper pin 6to Pin 8

Time Delay Modes:

MODE 2 is delay ON. When specified for DARK the output will
energize if the photodetector is DARK for a period of time greater
than set. It will remain energized until the photodetector is LIGHT,
then it will immediately de-energize. The converse occurs when
the control is specified for LIGHT.

MODE 3 is delay OFF. When specified for DARK the output will
energize instantly if the photodetector is DARK. It will remain
energized as long as the photodetector is DARK. When the photo-
detector is LIGHT for the period of time set with the adjustment,
the output will de-energize. The converse occurs when the con-
trol is specified for LIGHT.

Time Delay Mode Chart:

FLINCTION

Dy
on

It
OFF

i
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LED Modulating Amplifier
R43/T43 Series
SUPER PULSER®

Features:

Increased range

Enhanced ambient light immunity
Two sensitivity ranges

Relay or open collector output
Total photoelectric control

115 or 230 VAC input

Description:

R43 and T43 Series controls expand sensor capability by
means of LED modulation and phase sensitive detection. These
controls increase operating distance 2 lo 5 times, provide am-
bient light immunity and increase beam penetration. The differ-
ence between the two units is that the R43 Series has an output
relay while the T43 Series has an open collector transistor.

These controls provide modulated light source power to oper-

Typical Applications:
B Penetrate dusty atmosphere
B Increase operating distance

Specifications:

R43 Series

POWER INPUT 1150r 230 VAC + 10%, 50-400 Hz, 4VA

LED POWER Supplied by unit. Internal resistor in-
cluded for 100 mA LED.

SENSORVOLTAGE  +5VDC supplied by unit

OUTPUT Relay, SPDT, 5amp 115VAC, 3amp 230 VAC
or 28 VDC resistive load. .SAminimum load,

Life 100,000 operations at rated load, with a

cycle rate=2 seconds ON/2 seconds
QFF, 1 million at 1/5 rated load.

RESPONSE TIME 25 milliseconds max. Counting rate 40

cps max.
ADJUSTMENTS 15turn
TEMPERATURE Operating: 0°t050°C
Storage: -40°1t070°C
ENCLOSURE 12 pin plug-in module, black molded

plastic case. Socket Is included.

ate a single LED reflective skanner or an LED thrubeam pair. In-
candescent light sources may not be used with R43 or T43 con-
trols. Photodetector signal amplification and output switching
functions are integral to both units. The R43 and T43 can be or-
dered for either "LIGHT energize" or “"DARK energize" opera-
tion. Phase and sensitivity adjustments and indicators are lo-
cated on top of the modules,

B Reject ambient light
B Sensesingle vs. multiple layers

T43 Series
Specifications same as R43 except as follows:
OUTPUT
Open
Collector NPN transistor to switch up to 25 VDC at
100 mA max.
Analog DC voltage proportional to sensor signal

and sensitivity setting. 0 to -3V range
from Pin 5. 10K ohm min. load.

RESPONSE TIME 1 millisecond max. Counting rate 400 cps
max.
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Block Diagram:
pioTODETECTOR | PHASESENSITIVE || SCITY um—m:ﬁm
c) ouTPUT _4[)
MODULATOR DT POWER SUPPLY
O 0,0
LIGHT SOUNCE NPUT
Dimensions:
) in
oz o
FABE IM’IG!‘I‘;)“J OUTPUT STATUS INDICATOR
am%.r___,_e LD =it SensmwiTY AosusT
(@ J
A e
—S_D—.I .M A3
l“no,n)
i T
e S i 232
(81.4) e—Hje— 22

Compatibility with Sensors:

An R43 or T43 Series control can operate any LED thrubeam
pair or skanner except the S111, S20, S22 and S27 Series skan-
ners. A 100 mA LED can be wired directly across terminals 11
and 12. Others require an external 1/4 W resistor between the
blue (+ ) lead and terminal 12. For a 60 mA LED use a 6.8 chm
resistor; for a 40 mA LED, use a 27 ohm resistor. Both a 6.8 ohm
and 27 ohm resistor are included with each R43 or T43 Series
control. These controls should not be used to operate an in-
candescent lamp device.

SKAN-Z>MATIC

R43/T43 Series
Model Selectlon Gulde-

) Reey
| Relay

_ Transistor

230 VAC models available Add the suffix * 230 VAC" to Part #
Example: R43007-230 VAC

Accessories:
RELAYS

The T43 Series control may be used to drive an external relay

or solid state relay. The following are available:

R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is
10 million operations at rated load.

R00030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
load. Life is 100,000 operations at rated load.

R00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
load. Life is 25,000 operations at rated load.

All are 8 pin, plug-in modules. Sockets are not included.

Wiring Diagram:
Input Wiring:

AMPLIFIED SENSOR

8 \\. ===+~ RED
/ 1 | WHITE
i ' BLUE
}f;‘\‘_‘ i : L jsuack
SHIELD
+BLUE
W AAAN
@—wm
LED
SYSTEM/EARTH
GROUND
STANDARD SENSOR

———
~

*See Input Connections
* *For additional noise immunity, connect sensor body to terminal 8
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R43/T43

Input Connections:

Two types of sensor connections are shown in the diagram, the
amplified sensor and the standard sensor. The amplified sensor
requires both +5 VDC connections, while the standard sensor
connects only to + 5 VDC. All amplified sensors have S43 or P43
Series numbers, all others are standard sensors. The diagram A
shows both types of sensors wired in the high sensitivity mode. //

Connect input to pin 9, jumper from pin B to 10. To wire in the low
sensitivity mede connect input to pin 10, jumper from pin 8 to 9.
The "HI" mode should be used for all long range and most other
applications. The “LO"” mode should be used when too high a
sensor signal makes sensitivity adjustment difficult (i.e. when
sensitivity pot operates in the first two turns from full CCW). With 3. REJECT AMBIENT LIGHT.
standard sensors and, if an extremely high level of ambient light
exists, a 100 ohm to 1000 ohm resistor may be wired between
signal input and ground. A lower value resistor will provide more
light immunity but less gain, and vice versa.

SOCKET DETAIL

THEII0VAC  115/Z30 VAC E-Q @ o;@ e
EHO Q:% LED - /SYSTEMEARTH GND
OPEN N.C. RELAY -
COLLECTOR  CONTACT %‘0 O3
N.O. RELAY
partirgiad a0 0-@ SIGNAL INPUT

o R e W |uo O=| & | SIGNAL GROUND/SHIELD

-5VDC —5VDC E-CI OH[E +5VDC

T43 A43

ATTENUATED INPUT ( + 100}

NOTE: Photodetector leads should be shielded and electri-
cally isolated from LED leads.

Typical Applications: 4. SENSE SINGLE VS. MULTIPLE LAYERS.

1. PENETRATE DUSTY ENVIRONMENT.

6FT

)

2. INCREASE OPERATING DISTANCE.

Phone 800-448-2900 Fax 800-223-5138
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B Open collector output

W Plug-in

B Outputindicator LED

W 15 turn sensitivity adjustment

W May be wired LIGHT or DARK energize

Description:

The T44000 is a complete control designed for use with the S56
Series High Speed NANO-SKAN® with preamplifier. It cannot be used
with standard skanners, without a preamp, which provide a current
output. Each control provides light source power, amplifies the skan-
ner’s output signal and functions as an output switch.

Specifications: (at 25°C)

POWER INPUT TISVAC +10%, 50-500Hz, 2VA

POWER FOR +5VDC at 130mA max

SKANNER -5VDC at 10mA

OUTPUT Open collector NPN transistor to switch

up to 25VDC at 250mA max. Protective
diode should be added when driving in-
ductive loads.

Only 115VAC input is required. A self contained, regulated power
supply converts this power into both plus and minus SVDC, which are
required to operate the preamplifier in the skanner. The control in-
cludes an open collector transistor output, an extemnal sensitivity
adjustment and a red output indicator LED. If a relay or triac output
Is required, see Accessories.

SENSITIVITY
ADJUSTMENT 15 turn adjustable between .02 and 2.0V
RESPONSE TIME 20 microseconds typ.
TEMPERATURE Operating: 0" 1o 50°C
Storage: -40°to0 70°C
ENCLOSURE 11 pin plug-in module. .750" pin circle dia.;

black molded plastic case. Socket not in-
luded.

Phone 800-448-2900

Fax 800-223-5138
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SKAN-Z-MATIC

© —
Dimensions:

OUTPUT INDICATOR LED

o

Accessories:

RELAYS
The T44 Series control may be used 1o drive an extenal relay or
solid state relay. The following are available:

R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is 10 mil-
lion operations at rated load.

R00030 DPDT Relay rated 5 amps at 1158VAC or 28 VDC resistive load.
Life is 100,000 operations at rated load.

R00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive load.
Life is 25,000 operations at rated load.

All are 8 pin, plug-in modules. Sockets are not included.

Wiring Diagram:

SKANNER CONNECTIONS _®+5"N
P — ~ our E]
RED' —-@— EXTEANAL LOAD
PULL UP RESISTOR
SENSOR GHD.
m{— @
wmes | 11— """~ *\
(SEENOTE™)" | || yupampy M
wre: 1A ST )y
+5VDC
e O’ POWER @ B VAC
= vl INFUT POWER
a2 —13) &)

+ LEADS SHOWN ARE THOSE FROM AN S56 Series High Speed
NANO-SKAN® with preamp.

++ JUMPER MUST BE EXTERNALLY WIRED TO PIN 6. WITH
PINS 6 AND 7 CONNECTED, CONTROL WILL ENERGIZE WHEN
SENSOR IS DARKENED; WITH PINS 6 AND 8 CONNECTED,
CONTROL WILL ENERGIZE WHEN SENSOR SEES LIGHT,

Phone 800-448-2900 Fax 800-223-5138
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CONTROLS

Amplifier with Time Delay
R46/T46 Series

;

Six time delay modes available

Relay or open collector output
Complete photoelectric control

15 turn adjustments

Output indicator LED

May be wired LIGHT or DARK energize
115 or 230 VAC input

Description:

The R46/T46 Series offers complete time delay photoelectric
controls designed to operate one reflective skanner or thrubeam
pair. Each unit provides light source power, amplifies the photode-
tector signal, actuating the timer which switches the cutput load.

Specifications: (at 25°C)

R46 Series

POWER INPUT 115 0r 230 VAC + 10%, 50-400 Hz, 2 VA

LAMP POWER 5VDC at 125 mA max. supplied by unit

LED POWER 125 mA max. Requires external resistor

SENSORVOLTAGE 5 VDC supplied by unit

OUTPUT Relay, SPOT, 5amp at 115 VAC. 3amp at 230
VAC or 28 VDC resistive load. 100 mA mini-
mum load

Lite 100,000 operations at rated load, with a

cycle rate = 2 seconds ON/2 seconds
OFF

RESPONSE TIME 25 milliseconds max. Counting rate 40
CpS max.

SENSITIVITY

ADJUSTMENT 15 turn. External potentiometer may be
used. See Using a Remote Potentiome-
ter in Technical Information.

TIME DELAY

ADJUSTMENT 15urn

TEMPERATURE Operating: 0°1050°C
Storage: -40°1070°C

ENCLOSURE 11 pin plug-in module. .750" pin circle

dia., black molded plastic case. Socket
notincluded.

Only standard 115 or 230 VAC input Is required. The R46 Series
has a relay output, while the T46 Series has transistor output. Each
is equipped with a red LED output indicator and sensitivity and time
delay adjustments,

T46 Series
Specifications same as R46 except for the following:

OUTPUT
Open Collector NPN transistor to switch up to 25 VDC at
100 mA max.

Diode Protected
Collector NPN transistor to switch inductive loads
upto5 VDC at 100 mA max.

See Standard Amplifier under Response
Time Chart in Technical Information

RESPONSE TIME

Phone 800-448-2900

Fax 800-223-5138
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SKAN-Z>MATIC
.J

g R46/T46 Series

Block Diagram: Accessories:
RELAYS
" = o [} The T46 Series control may be used to drive an external relay
""‘"“"“O“’“ e [ e 1 e — S — callition "“"o‘" or solid state relay. The following are available:
R02003 Solid State Relay rated 2.0 amps at 20-140VAC. Life is
) | )| 4 10 million operations at rated load.
1 R00030 DPDT Relay rated 5 amps at 115VAC or 28 VDC resistive
_"Q; :{._...’:::_ load. Life is 100,000 operations at rated load.
0_" s, R00031 DPDT Relay rated 10 amps at 115VAC or 28VDC resistive
—~ load. Life is 25,000 operations at rated load.
(L-nc!) All are B pin, plug-in modules. Sockets are not included.
SOCKET

Available — see Accessories & Options, pg. 127.

1 Wiring Diagram:
T3 On Modes
7and 9
T,0n Mode § o neo® E O eT——— ORI
{g E:. - 5LE [16) com,
118 o+ RED oy t@ M.C.
| ColIECTIN
LIGHT ENERGIZE OR DARK ENERGIZE
+* A
Hain e O T e
@; WHITE ® 3 WHITE 2 = SUPRLY il
Compatibility With Sensors: w  on o R46 CONTROL
These controls are designed to be used with most Skan-A-Matic
o reflective skanners and thrubeam combinations. When using LED
light sources with these controls, a current limiting resistor must be See Technical Information
= used. This resistor is supplied with each skanner or thrubeam, The for Qutput Connections
Response Time Chart in Technical Information gives the response &
time of various sensors when used with *T" Series controls. Use - +rep[— D) (DA «sVDC ———18)
this data to select the desired combination. S0 Eif G . P
1 & + I!E-I; @ h‘ s
L__; IE !:‘l- B AN T
Model Selection Guide: 2 -
To specify a control, the part number must consist of a type CIGHTENEAGIZE DR,  DAMCENERCE
letter and five digits, denoting series, output option, delay or pulse * | [Recula [ sowen
mode and timing range. Construct the number as follows: HBLUE D e O POWER 1 INPUT
_ @:'WHI‘I“E b g*’““ i- SUPPLY [T)e MEY
; LED oR LAMP T46 CONTROL
Time Delay ........1,2,0r3
PulseWidth. ....... 1,2,0r3
5 Amp‘Relay ﬁrﬁe Dala‘; ......... '. .23 br 7
(Ra6only). ......... 1 Adjustable Pulse . ........ 50r9
Open Collector Zero Speed or Stop Motion . . . . . 8
(TAS ORI = vamaceainss 3
Diode Protected NPN
Collector (T46only) . .5
230 VAC models available. Add the suffix 230 VAC" to part
number. Example: T46321-230 VAC denotes an open collector
control with a delayed ON operation mode in the .05 to 3.0 second
range with 230 VAC input.
Phone 800-448-2900 Fax 800-223-5138
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SKAN-<-MATIC

R46/T46 Series
Time Delay Mode Chart-Mode 8:

Time Delay Modes:

MODE 2 is delay ON. When wired for DARK the output will ener-
gize if the photodetector is DARK for a period of time greater than
set with adjustment. It willremainenergized untilthe photodetector
isLIGHT, then it will immediately de-energize.The converse occurs
when the control is wired for LIGHT.

MODE 3 is delay OFF. When wired for DARK tha output will ener-
gize instantly if the pholodetector is DARK. It will remain
energized as long as the photodetector is DARK. When the photo-
detector is LIGHT for the period of time set with the adjustment,
the output will de-energize. The converse occurs when the con-
trol is wired LIGHT.

MODE 7 combines the delay ON and delay OFF in one control.
When wired for DARK output energizes after the photodetector
has been DARK for the set time and de-energizes when the photo-
detector has been LIGHT for a set time. Both times are indepen-
dently adjustable. The converse occurs when the control is wired
LIGHT.

One-shot Adjustable Pulse Modes Sand 9

MODE 5 when wired DARK will output a pulse when the photo-

detector is DARK. The output pulse will always be of the same

preset duration, regardiess of the state of the photodetector.

The converse occurs when the control is wired LIGHT.

MODE 9 when wired DARK, combines a delay ON as in MODE 2,
and a pulse as in MODE 5. When the photodetector is dark for the
period of time set with the adjustment, an output pulse will occur,
as in MODE 5. Both the delay and pulse are independently adjust-
able. The converse occurs when the control is wired LIGHT.

Zero Speed or Stop Motion Detector

MODE 8 when wired LIGHT, the output will energize on a dark to
light transition of the photodetector and remain energized as long
as additional dark to light transitions are seen. If no transitions are
seen for the time set, the output will de-energize. It will remain de-
energized until another dark to light transition is seen. The con-
verse occurs when the control is wired DARK.

Time Delay Range Chart
I )

Range3d | 1. A Range3 | .20010 10.0sec.

Repeatability of time delay and adjustable pulse width ranges
i5 2% to 15 seconds, 5% to 1 minute.

Phone 800-448-2900

Fax 800-223-5138
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CONTROLS

Industrial Control
R47/R48 Series

Features:

B Chassis mounted unit

B Programmable timing and counting modes
B Fouroutput options

B Plug-inrelays

B NEMA 12 enclosure available

M 1150r230 VAC input

Description:

The basic R47/R48 Series offer straight-thru ON/OFF controls,
like the R40, but with a choice of four output devices. This basic
ONJ/OFF control can be wired for either LIGHT or DARK energize
operation. A jumper to latch feature locks the output ON once it has
been energized by the sensor. A jumper to disable feature prevents
the output from energizing. These features add extra programming
capability.

Specifications: (at 25°C)

POWER INPUT 115 or 230 VAC + 10%, 50-400 Hz, 2VA
LAMP POWER Hi: 5VDC @ 125 mA max.
Lo: 3VDC @ 95 mA max.
LED POWER Hi: 100 mA
Lo:35mA
SENSOR VOLTAGE 5VDC at 1 mA max.
OUTPUT OPTIONS

Open Collector NPN transistor to switch up to 40 VDC at
250 mA max. Integral te chassis.

Relay 5A DPDT.115 VAC or 28 VDC resistive load.
100,000 operations at rated load, with a
cycle rate=2 seconds ON/2 seconds
OFF. Response time 25 milliseconds
max. Counting rate 40 cps max. Re-
placement Part #R00030

Relay 10A DPDT, 115 VAC or 28 VDC resistive load.
25,000 operations at rated load. Response
time 25 milliseconds max. Counting rate 40
cps max. Replacement Part #R00031

Solid State

Relay 2.0 A 20-140 VAC. Response time 9 mil-
liseconds max. 10 million operations at
rated load. Replacement Part #R02003

SENSITIVITY

ADJUSTMENT 4turn

TIME DELAY

ADJUSTMENT 15 turn

AMPLIFIER

RESPONSE See Standard Amplifier under Response

Time Chart in Technical Information

Available thru 1/95

The basic ON/OFF operation of the R47/R48 Series can be
overridden by optional plug-in accessory cards. These cards pro-
vide a variety of time delay and counting functions and add greater
flexibility to the basic control.

OPERATIONAL MODES
ON/OFF Control May be set to either LIGHT energize or
DARK energize by a jumper connection on
the chassis pane!
Time Delay See Mode Chart
Batch Counters Two digit and four digit batch counters are
available. The desired batch size is
programmed with thumbwheel switches.
Once the set number of counts has been
reached, the output of the R47/R48 will
energize for an adjustable period of .02 to
1.0 second.
TEMPERATURE Operating: R47 Series (enclosed chassis)
0°t040°C
R48 Series (open chassis)
0°1050°C
Storage: -40° to 70°C
CHASSIS
DIMENSIONS 5.0" (127.0mm) deep x 7.6" (193.0mm)
wide x 3.0" (76.2mm) high max., .196"
(4.98mm) dia. mounting holes on 4.25"
(108.0mm) x 6.25" (158.8mm) centers, See
Wiring Diagram & Dimensions.
OPTIONAL
ENCLOSURE
DIMENSIONS NEMA 12 box 6.8" (172.7mm) deep x

9.5 (241.3mm) wide x 4" (101.6mm) high
max., .30" (7.62mm) mounting holes on
4" (101.6mm) x 8.75" (222.3mm) centers.
No access holes provided.

Phone 800-448-2900
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Block Diagram:

R47/R48 Series
Wiring Diagram & Dimensions:

cy A
owtn [ monscrme L{ L0t Hmumston L
pret A— cousmwacans | outrur

1111

LGHTBOURCE  PEOTOOETECTON

Bfsig

Compatibility With Sensors:

These controls are designed to be used with most Skan-A-
Matic reflective skanners and thrubeam combinations. When us-
ing LED light sources with these controls, a current limiting resis-
tor must be used. The proper resistor is supplied on the control for
light sources with 100 mA and 40 mA LED'’s. The 100 mA LED's
are connected to the “"LED HI" terminal, the 40 mA LED's are
connected to the “LED LO" terminal. Units with the 80 mA LED's
should be connected to the lamp terminal using a 68 ohm 1/4 W
resistor supplied with the sensor. See Standard Amplifier under
Response Time Chart in Technical Information for the response
time of various sensors when used with various "T" Series con-
trols. Use this data to select the desired combination.

Model Selection Guide:

To specify a control of this series construct a six digit part num-
ber denoting enclosure, output option, delay or pulse mode, and
timing range. Construct as follows:

TimeDelay.......... 1,2,0r3

Solid State Relay . . . .2 TimeDelay....... 1,2,3,4,7,0r8
Open Collector. . . ... 3| |AdjustablePuise...... 5,6,9,0r0
10AmpRelay....... 4

230 VAC models available. Add suffix 230 VAC" to Part #.
Example: R47100-230 VAC

Accessories:

ACCESSORY TIMER CARDS

Interchangeable time delay cards may be ordered separately
to convert an ON/OFF control or to change an existing mode or
range. Order as part no. T221XX, with the last two digits selected
above. Example: Order card with delay mode 2 and timing range
1asT22121

BATCH COUNTER CARDS

2 digit and 4 digit models are available, each completely con-
tained on a plug-in circuit card. Batch counters cannot be used if
timer cards are employed. Order separately as:
= to count from 010 99
TRIOOB . . i« vivvmwmsse s e s o to count from 0 to 9999

106 (4.58) DIA n
V4 7.80 (mem)

e

y—.

a 58
.3

&L

425 500
(108.0) (127.0)

La

When an accessory board is used, jumper on control
chassis must be moved to ""Accy" position.

WIRING DETAIL-RELAY & SOLID STATE RELAY

Phone 800-448-2900
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@ R47/R48 Series

Time Delay Mode Chart:
e Time Delay Modes:
) MODE 1 is LIGHT, delay ON. If the photodetector is LIGHT for a
WGHT period of time greater than set with the adjustment, the output will
b Ereven energize. It will remain energized until the photodetector is
i DARK, then it willimmediately de-energize.
{ua?n:‘ MODE 2 is the same as MODE 1 excep! it will energize when the
. photodetector is DARK and will remain energized until the photo-

: detector is LIGHT, then it will immediately de-energize.

L MODE 3 is LIGHT, delay OFF. If the photodetector is DARK the
b output will energize instantly. It will remain energized as long as
| . the photodetector is DARK. When the photodetector is LIGHT for
il the period of time set with the adjustment, the output will de-
o energize.

MODE 4 is the same as MODE 3 except it will energize when the
. photodetector is LIGHT and will remain energized as long as the
Erengm photodetector is LIGHT. When the photodetector is DARK for the
D period of time set with the adjustment, the output will de-energize.
po MODE 7 combines the delay ON and delay OFF in one control.
B The output energizes after the photodetector has been DARK for
Enegire the set time and de-energizes when the photodetector has been

LIGHT for a set time. Both times are independently adjustable.
MODE 8 is the same as MODE 7 except the output energizes after

5 the photodetector has been LIGHT for a set time and de-

energizes when the photodetector has been DARK for a set time.
< Again both times are independently adjustable.
s One-Shot Adjustable Pulse Modes:
These modes are available for either DARK or LIGHT energize
= operation and adjustable either shortened or lengthened pulse
R outputs.

6 MODE 5 will output a pulse when the photodetector is DARK. The
output pulse will always be of the same preset duration, regard-
less of the state of the photodetector.

Prenis MODE 6 is the same as MODE 5 except the output is energized
when the photodetector is LIGHT.
MODE 9 combines a delay ON, as in MODE 1, and a pulse, as in
- - | . MODE 5. When the photodetector is DARK for the period of time
e - set with the adjustment, an output pulse will occur, as in MODE 5.
R | — - Both the delay and pulse times are independently adjustable.
e o A MODE 0 combines a delay ON as in MODE 2, and a pulse, as in
Celey o s MODE 6. When the photodetector is LIGHT for the period of time
ey - sel with the adjustment, an output pulse will occur, as in MODE 6.
Oeta| tim Both the delay and pulse times are independently adjustable.
A P il 8 at I Time Delay Range Chart:
[ T T Y T U r - -
51,2,3,4,7,8(aT) odes 5, €
Range 1 |.05103.00 sec.
Range2 | 2510 15.0sec.
Range 2 |1.01060.0 sec. Range 3 |
Repeatability of time delay and adjustable pulse width ranges is
2% to 15 seconds, 5% to 1 minute.
Phone 800-448-2900 Fax 800-223-5138
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CONTROLS

Dual Channel
Industrial Control
RGO Series

.
;

Dual channel control

Plug-in cards perform logic functions
Four output options

Plug-in relays

Chassis mounted unit

NEMA 12 enclosure available

115 0r 230 VAC input

Description:

The R60 Series offers dual channel controls designed to oper-
ate two photoelectric sensors. The two channels can be used in-
dependently or be combined through the use of plug-in Logic
Cards. A control’s function can be changed at any time by substj-
tuting a different card. A number of standard Logic Cards are
listed and described in this catalog; others designed for special
applications can be quoted and engineered on request.

Specifications: (at 25°C)
POWER INPUT 115 or 230 VAC + 10%, 50-400 Hz, 10
VA
LAMP POWER 5VDC at 125 mA per channel
LED POWER 100 mA per channel
SENSORVOLTAGE  5VDC supplied by unit at 1 mA max.
QUTPUT OPTIONS
Open Collector NPN transistor to switch up to 40 VDC at
250 mA max. Integral to chassis.
Relay5A SPDT, 115 VAC or 28 VDC resistive
load. 100,000 operations at rated load,
with maximum cycle rale = 2 seconds
ON/2 seconds OFF. Response time 25
milliseconds max. Counting rate 40 cps
max.
Part #R00030
Relay 10 A SPDT, 115 VAC or 28 VDC resistive
load. 25,000 operations at rated load.
Response time 25 milliseconds max.
Counting rate 40 cps max.
Part #R00031
Solid State
Relay 2.0 A 20-140 VAC. Response time 9 millisec-
onds max. 10 million operations at rated
load.
Part # R02003

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Available thru 1/95

The R60 Series requires 115 or 230 VAC input and provides
light source power and photodstector amplification for each
channel, The control is ordered in modular form to enable the
user 1o select the desired operational function and type of out-
put{s). A Chassis and Logic Card must be ordered o obtain a
functional control. The Output Device and Enclosure are optional.

SENSITIVITY

ADJUSTMENT 4 turns with indicator LED for each
channel.

RESPONSE TIME See Standard Amplifier under Response

Time Chart in Technical Information
OPERATIONAL

MODES See Logic Card descriptions
TEMPERATURE Operating: 0°to40°C (enclosed
chassis)
0° to 50°C (open chassis)
Storage: -40°to70°C
CHASSIS
DIMENSIONS 5.0" (127.0mm) deep x 7.6" (193.0mm)
wide x 3.0" (76.2mm) high max., .196"
(4.98mm) dia. mounting holes on 4.25"
(108.0mm) x 6.25" (158.8mm) centers.
See Wiring Diagram & Dimensions.
OPTIONAL
ENCLOSURE
DIMENSIONS NEMA 12 box 6.8" (172.7mm) deep x

9.5" (241.3mm) wide x 4" (101.6mm)
high max,, .30" (7.62mm) mounting
holes on 4" (101.6mm) x B8.75"
(222.3mm) centers. No access holes
provided.
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Block Diagram OUTPUT DEVICE

An Output Device is required only when a socke! outpul is se-
lected on the Chassis, None is required with a transistor output.
PuCTOSETECTONA The device maybe a plug-m relay or solid state relay

9 o o LAy,
bt BOLE ETATH
Tw«mn? ] otnar HRLAY O
I o !mn?mun g g O
fanpe— AMPLIFRN A COLLIETON
s | e PLUG-IM

-:‘Cm o : ::n!.‘-
| e uo_:::‘:"
TRANBATOR [ corureron R02003 2 0 amp plug-in solid state relay
PHOTODETECTON S

ENCLOSURE
The Enclosure is an option which must be specified separately.

When ordered together, Enclosure and Chassis are factory as-

L]
Compatibility With Sensors: sembled before shpmer.

The RE0 controls are designed to be used with most Skan-A-
Matic reflective skanners and thrubeam combinations. When us- N
ing LED light sources with these controls, a current limiting resis- k= = :
tor must be used. The proper resistor is supplied on the control for 307015 | NEMA 12 5"*" box with hmged cover

light sources with 100 mA LED's. The 100 mA LED's are con- ) ) )

nected to the “LED" terminal. Units with 40 mA and 80 mA LED's Example: To obtain an open chassis control (without enclo-
should be connected 1o the "LAMP" terminals using a 120 ohm, sure) o operate Iwo sensors in a full sensing interval Trigger/
1/4 W or 68 ohm 1/2W current limiting resistor respectively; these Inspect function, with a 5 amp relay on Output Channel B only,
resistors are supplied with each sensar, order REC002 + T22023 + RO0030.

230 VAC models available. Add the suffix 230 VAC" to the
part number. Example: R60001-230 VAC

Model Selection Guide:
CHASSIS
Order the Chassis by specifying last digit of the part number to Wiring Diagram & DiI'I'IEI'ISiOI'IS:
indicate choice of outputs. Either channel includes an 8 pin 196 (4.98) DIA
socket to accept a relay or an open collector transistor output. CHASSIS DETAIL "':f,,
| - :|
1...Open Open
Collector  Collector
2...NoOutput_Socket Pt
3.. .NoQutput Open L
Collector il
4. . .Open Socket
Collector
5. ..Socket Open
Callector
LOGIC CARD
The Logic Card is a required component for each control, )
Since some functions use only one outpul, it is wise to select the .38
desired card before ordering the Chassis. e.n .
(mm)
ngger nspect - momentary dunng sensing |n1ar
val; 1 output
Phone 800-448-2900 Fax 800-223-5138
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Logic Card Description/Typical
Applications:
T22020 High/Low Level or Edge Control — 2 Outputs

May be used with two 519 Series Sight Glass Skanners or
ather thrubeam type sensors. Two outputs control high and low
levels, product edges, etc. Sensar A is positioned at the high point
and sensor B at the low point. When level or edge reaches high
point, it cuts off light to sensor A, which energizes output A; sen-
sor B is de-energized at this point. When level or edge drops be-
low low point, sensor B sees light and energizes output B. When
level or edge is between positions A and B, neither output is
energized. Use with Chassis R60000, R60001, or R60005.

High/Low Level Control
Detects at maximum and minimum paoints.

Sensor A
energizes on DARK

RE0001 with T22020

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Edge Control
Aligns material by sensing single edge.

LA _
Ll L‘ '::x::um uorrr,)

— 5
g /ﬁr Q\ 4

on DARK f e ,»\
\34;7

T22021 Low to High Level Control — 1 Qutput

Two S19 Series Sight Glass Skanners and a single output form
a low to high level control. Typically, sensor A is positioned on a
sight glass at the low level and sensor B is placed at the high level.
When the level is below the low point, sensors A and B both see
light and output B Is energized. The output remains energized
until the level reaches the high point, cutting off light to sensor B,
as well as sensor A. When both sensors A and B darken, output B
is de-energized. Use with Chassis R60002 or R60003.

Low to High Level Control
Keeps liquid within desired limits.

Sensor A

\ -7 R60002 with 722021 and one RO0030

Phone 800-448-2900

Fax 800-223-5138
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RGO Series

T22022 Trigger/Inspect for Timed Interval — 1 Output

Two sensors and single output form an inspection system.
When trigger sensor A senses a target, it opens an adjustable
time window. Sensor B must detect its target during the entire
time window:; if it does not, an alarm condition will be indicated on
Qutput B. Both the time window and the alarm duration are ad-
justable from .02 to 1.0 seconds. The sensors can each be setto
detect on LIGHT or DARK and the normal state of Output B can be
energized or de-energized. Use with base chassis R60002 or
RE0003.

Trigger/inspect for Timed Interval
Confirms presence and correct alignment of part
before assembly.

Stationary Object B Sensor B Energlres on LIGHT
\‘\f__, . C;-_\ /,

1%

RE0002 with
T22022 and one
*RO2003

T22023 Trigger/inspect — For Full Sensing Interval, 1 Output

Utilizes two sensors and a single output in the same manner as
T22022, excepl that sensor B is activated for the entire time that
trigger sensor A sees Its target, instead of for an adjustable time
window. Sensor B must detect its target for the entire inspect win-
dow; if it detects partially or not at all, an alarm condition occurs.
As In T22022, the output is on channel B and has an adjustable
interval from .02 to 1.0 second. Use with Chassis R60002 or
RE0003.

Trigger/Inspect For Full Sensing Interval
Confirms presence of cap before packaging.

Sensor 8 ) Output B
Energizes on LIGHT
7‘-— RE0002 with
T22023 and
7 one RO0030
Sensor A
Energizes on DARK

L %
~

ted object is missing

TRIGGER | LIGHT ,ﬁ TRIGGER | DARK
SENSORA DARK SENSORA | LiGHT
INSPECT | Inspect INSPECT
WINDOW | I Adjestatie WINDOW
inspecT | LIGHT iNspecT |LIGHT
SENSORB | .o i l |_______ | SENSORB | .\
Energize == Energize
OUTPUT b= Adjustable OUTPUT Adjustable
De- -’ == ] 1 De _' ‘
Signal outside inspect Qutput activated only Signal outside inspect dutpm activated

window ignored by system. when insp

window ignored by system.  when na cap is detected.
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T22028 Two Channel Independent — LIGHT or DARK, 2
Outputs

Utilizes two sensors and outputs to provide two independent
controls on one chassis. Particularly suited for two separate func-
tions or for two distinct parts of a single application. Channels A
and B can each be set for LIGHT or DARK operation. Use with
Chassis R60000, R60001 or R60005.

Two Channel Independent
Aligns material by sensing two edges.

T22029 AND/NAND — OR/NOR Logic — 1 Output

Works with two sensors and a single output to perform any of
four logic functions. Programming switches on the logic card may
be adjusted to: set sensors A and B for either LIGHT or DARK
operation; select the logic function; and select either one-shot or
straight through output. The one-shot can be adjusted from .02 to
1.0 second. Use with Chassis R60002 or R60003.

Control with OR Logic
Stops line if either part is missing.

Control with AND Logic
Assembles wire and lug when both are in place.

T22033 Trigger/inspect — Momentary During Sensing Interval,
1 Qutput

Utilizes two sensors and a single output in the same manner as
T22023, except that sensor B can be activated only momentarily
during the time that trigger sensor A sees its target. If sensor B
detects Its target at any lime during the inspect window, it allows
output B to remain in a de-energized condition, If sensor B fails to
detect, it activates output B. Output B may be a resetable latch or
aone-shot. The one-shot is adjustable for .02 to 1.0 second. Use
with Chassis R60002 or R60003.

Trigger/inspect — Momentary during sensing interval
Confirms that each pad receives liquid spray.

Sensor A = ;
Energizes on DARK ._“::\
Foll MM '

Thigaer | PARK
SENSORA | | o | |
Inspect
INSPECT
WINDOW [ 1 S Sprey

ARK - - -
inseecr | ° " ‘ i ﬂ =
1
SENSORB | 141 . I L
Energize Adjustable -~ ——=
OUTPUT h '
D
ey
]
Signal outside Inspect Output activated only
igi d by sy when no spray s detected.
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CONTROLS

IRED/LED Modulating Amplifier

T60 Series

Features:

B Ambient light immunity

B PNP and NPN open-collector outputs

W Output indicator LED

W 25 turn sensitivity adjustment

W User-selectable LIGHT or DARK energize
B Mounts on either NS32 or NS35 DIN rails

Description:

These controls provide ambient light immunity in a small, DIN
Rail mountable, DC-powered package. Each control modulates
the LED or IRED radiation source of a reflective skanner or
thrubeam pair and responds only to photodetector inputs

Specifications: (at 25°C)

POWER INPUT: 5 VDC or 8-28 VDC, 175 mA peak

IRED/LED:

POWER: Supplied by unit; internal resistor includ-
ed for 100 mA source

SENSOR

VOLTAGE: 5 VDC at 5 mA max.

OUTPUT: Open-collector NPN and PNP transistors
[IVerceol = 30V], both rated for 100
mA at Vegisan.

Block Diagram:

i

with the same modulation frequency. The user may connect
sither or both (PNP and NPN) open-collector outputs as re-
quired by subsequent electronic circuitry.

RESPONSE TIME: 5 milliseconds typical; counting rate:

NEN OUTPUT

®
e =1 OUTPUT S
—={F)

PNFQUTPT

+ POWER
[ I
| VOLTAGE |~ &/

REGLILLATOR P
4 REGLL TOR. | @)

LED - POWER

100 cps
SENSITIVITY
ADJUSTMENT: 25 turns nominal
TEMPERATURE: Operating: 0°C to 50°C
Storage: -40°C to 50°C
ENCLOSURE: NS32 or NS35 DIN Rail mountable
plastic enclosure
Dimensions:
L LI LD WAL L] '
o s [B| 70077
o1
oo oo il

JIMENSIONS ARE IN
IMILLIMETERS)

50 (63.50)

[ g —
;-i I "
[ 1

o o o W I o e |

CROCA O LABL WEE WA

TOLERANCE | - 8@i 1825 AZ1067] —- o
‘ UNLESS OTHERWISE NOTED
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Compatibility With Sensors:

T60 Series controls can operate any LED or IRED thrubeam
pair or skanner. A 100 mA rated emitter can be wired directly across
terminals A and B. Infrared or light emitters with current ratings
less than 100 mA require an external 0.25 watt resistor between
the blue lead and terminal B. For an emitter rated at 60 mA, use
a 6.8 ohm resistor; for a 40 mA rated device, use a 27 ohm resistor.
A 6.8 ohm and a 27 ohm resistor are included with each control,
;‘he;ee controls cannot be used lo operate an incandescent lamp

evice.

Wiring Diagram:

) PNE OUTRUT

E) NPK CUTPUT

[ 5

T—+ PUWER

i o v ol -
Al 1 &—{H)— - POWER

Model Selection Guide:

T60001 5 VDC POWER INPUT
T60002 8-28 VDC POWER INPUT

Phone 800-448-2900
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ACCESSORIES & OPTIONS
Retroreflective Tape:

749010 tape is a high efficiency, exposed lens retroreflective
tape with a pressure sensitive adhesive back. It has aimost twice
the efficiency of the 749020 tape but its surface is not protected by
aplastic film and is more subject to wear.

749020 tape is a medium efficiency retroreflective tape. The
reflecting surface is protected with a clear plastic film and is
backed with pressure sensitive adhesive.

749050 tape is a low efficiency exposed lens, high temperature
retroreflective tape with a pressure sensitive adhesive back,

Each tape is one inch wide and can be ordered in one ool incre-
ments. Minimum order is a one foot length.

Retroreflective Discs:

These reflectors feature a sealed optical system having a clear
plastic face with a prism-like molded rear surface fused to a plas-
tic backing. Retroreflective discs should be used where durabil-
ity, maximum retroreflective efficiency and permanent mounting
are desired.

Part # | Descriptic
749010 | Retro-Tape
749020 | Retro-Tape

749050 | HighTemp | 200 350 500
Retro-Tape

749030 | Retro-Disc 3000 NA NA

749040 | Retro-Disc | 3000 NA NA

“Expressed as times brighter than a white surface

Photoelectric Control Sockets:

770040
BPin

The 770040 and 770050 sockets can be used for installing all
Skan-A-Matic controls with standard 8 and 11 pin bases. The sockets
feature high impact plastic bodies with plated contacts and hardware.
Terminals will accept two wires as large as 12 guage. Two 156" diame-
ter mounting holes are provided that will accept up to a No. 6 screw,
The 8 pin socket (770040) has max. dimensions of 2- 4" square and %"
thick with mounting holes on 1687° centers. The 11 pin socket
(770050) has max. dimensions of 2-%" square and "i" thick with
mounting holes on 2.218" centers.

Neutral Test Cards:

The 813010 Neutral Test Card (Kodak #R-27 CAT1527795) is
an 8" x 10" cardboard shee! used as a reference of known re-
flection, Its white side has 90% reflectance. 2 cards per pack,

Adjustable Focus Magnifiers

The adjuslable focus magnifiers are accessories designed for use
with the lamp versions of the S30 Series SKAN-COAX"™ with a 7..-24
threaded barrel and with the lamp versions of the C32 Series SKAMP"
They should not be used on any of the LED units.

@ Skanner | Adjustment Distance set at
Only -~ 0] [ L KT I
Distance to Target 10" 1.0" 2.0" 3.0"
FlaldofView " [ 10" | <ogr | 9p* | o8

The BO5001, used on the S30 Series, has 7«-24 UNF threads on
the inside. The B05003, used on the C32 Series, has %-24 UNF
threads on the inside. Both have a sealed glass lens. The lens cyiin-
der is simply screwed on the skanner barrel and is hand adjusted to
focus on various targets at different distances as shown in the chart.

53
DiA
wn —l [ Locknut —5/16-24
Target
BOSO0T OR il
805003 Lllll!um
{:"::;_.._1_4 Skenner ™
Distance 5 Adjustment (mm)
to Targel Distance

B07037 Infrared Detector Card

The BO7037 is designed to detect proper operation of an infrared
LED light source. Phosphor screen %° X 4" converts infrared enargy to
visible light with approximately 10% efficiency.

Cable Connectors:

B01006

Y s )
d:' W Suffix P E Suffix F
All skanners are available with multi-pin cable connector.
Standard skanner leads are terminated in male portion; female
portion is included for field connection. Add “P" suffix for con-
nector pair with in-line receptacle or "F" suffix for pair with
flanged, panel mounted receptacle. Example: S32201-P. Cable
connectors can also be ordered individually— use Skan-A-Matic
part numbers B0O1006 or BO1007.

Connector wiring: Lamp or LED-pin 1 positive, pin 2 nega-
tive. Shield-pin 3. Photodetector-pin 4 positive, pin 5 negative.

Phone 800-448-2900
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TECHNICAL INFORMATION

Standard Lead Wire Lengths

Thrubeams:
Non-Self-Contained

Reflective Skanners:
Non-Self-Contained

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Reflective Skanners:
Non-Self-Contained

STANDARD LEADS
TYPE | LENGTH

PART
NUMBER

PAGE

STANDARD LEADS
TYPE | LENGTH

PART
NUMBER

PAGE

STANDARD LEADS
TYPE | LENGTH

PART
NUMBER

PAGE

Light Sources:

L30041............36
L31011............34
L31014............ 34
L32001............ 32
L32004............ B2 isereilirnases
L33007............30....c000 A

30

30

30

30

30

oo

L33008............
L33014............
L33018............
LA vevesrmens
L33108............ FRESERSRY JETRE
L34024............ 38 siies
L34035............ . S V-
134040............38....... Al
L43004........... .28 0 o Barereniinninnis
5 o) (NSRS ) [ [Ommemeeeee
L56004............ Ml
LBOODY. ... ... 8 Gt Pasiasiisiis

(e W N W ol
I TIIIIFIRIIIFIF

DmODODOD DO

ooooo

P31013............34.........
P3201 1. iviveiniRisnivand
PAEN SR
P33001............ 0. B
P33008............ i viiscsa B.
P33014............30.....00 B
P3A0N8......o0ee 3 ieranenss B
P01 cniiiinieed B
PAR108... oo o0iciiiisiBisiassisinnnna
P34021............ - B...

B....

B

B

B

L

B.

B

PR

oo >
T IIIIIIIIISIIITIIITIIIITT

P34023...........34........
P34024............

P34035
P34040
P43004
P56001............
P56201............
PE60001............
P60002............

Light Sources:

S12001............ 4.

8

S813324............
S0 e
S14103............57.cccuenns
S$15101............ B e
$15105............57.....

516101............
S16103............ et
S8 1 VicsiiaanbTiicsen
S16113............
$22004............
822104............
827301............
S27311
827321
8§27341............80.......
$30101............54.........
S30104
S30105
S301086.....
S30108.....
S30111
S30114.....
S30115 i
S301186............
S30118............
S1107.0eviiins
S31104
§31105
S$31106
§31108.....
S32201 s
$32204............
832205........0000
S32206............
S32208
532251
532254
832255
832256............
$32258
$33101......c0e0ee
S33104.....c0055-
833105....0000000i
§33108
S33108..
S51101.. e
S51104............

o
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(45
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| 222222
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Light Sources: (Continued)

851105............63........
851106............
S51108............ B
S52101 ..cuvnvnnd - -
§52105............ B
§56101............ 66........
$56102............ - -

F -
63......... J

J

J

p: B
i
i -
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J
J
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IR IIIIFIIaSAIIFIITITIIIFTIIIAIFI
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S58401............

Special Purpose Sensors:

STANDARD LEADS
TYPE | LENGTH

PART
NUMBER

EYTT0Y.0cnnimeces

> >
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w
—
©
—
rs
—
NN
oo
Ll B
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! Special Purpose Sensors: Self-Contained Options:

(Continued) Photoelectric Controls:  Avaiabie only on specitied product series.

I PART STANDARD LEADS PART STANDARD LEADS Aelés 1o catalog.

NUMBER PAGE| TYPE | LENGTH Coll Cord: Four cond. 28 ga.
| NUMBER PAGE| TYPE | LENGTH coil cord with shield.
S0 T) 1 P | SN | SR ) | CA221 1. Bl Neoooo 6 ft 10 ft. (fully extended)

l SE201 ...00i000e 7/ PP (SRRt 78 | C32221..c.cu . Bl — 6 ft 20 ft. (fully extended)
§35202........... T M 8204 i 84 i R 6ft Protective Sheath: 3 extra
33520374" B C32224...........84.......... [ P 6 ft inches of lead included for

’ CR2414.....c.coe - Blisiiainui T 6ft wiring. Add suffix to part

C32424...........84.......... IRl 6ft number.
Fiber Optic Cables: C40000........... B6.......... 6 ft FOR SKANNERS: Can be
For use with S17/L17/P17 Series C40001........... 86.......... H———; 6 fi factory installed over
PART NUMBER PAGE CABI00 o BB i s, BNt Shielded Quad only.
C40101........... BB ceirviieenn B FOR THRUBEAMS: Can
F17256 or F17266............... 80 C40040........... 88 Doreesusmcia 6h be factory installed over the
F17356 or F17366............... 80 C40041..........86...c000l vererrerrnnnnn B standard Tefion covered
C40140.,......... 86.........| ... B leads.
I C40141........... ;7 SRR . .6 H EXTRA LENGTHS: When
Special Order C41000...........86, ..o | ... CE ordering ;axtra tljengtrs -;1
C41001...........86.,..c.... L osrmocans 6 fi excess of standard |eas
Lead Wire Lengths CA1040. ... 8Bl o B length specified for unit,
TYPE DESCRIPTION C41041..........86........ol voeevenenn B Fi price of lead inside the
c41100........... 86l v B protective sheath must also
A 2 cond. 24 AWG Teflon covered CA1101.iiviins B § .Bft be added.
B 2 cond. 26 AWG Teflon covered, C41140........... 86........0 ... . BH -M Square locked
. with shield C41141........... 86.........| ... 6 ft galvanized steel with black
( C 2 cond. 26 AWG PVC covered C42000. ... 86 . . 1 et PVC jacket, 9/32" 0.D.
‘ < D 4 cond. 24/26 AWG Teflon C42001........ 86 1. et - Square locked stainless
covered, with shield C42040........... 86l 6 fi steel armor, 3/16" O.D.
. E 2 cond. 22 AWG PVC covered C42041........... 8800 i ....6 ft Connector: For cable
' F iﬁlﬁ AWG PVC covered, C42100........... 86........] ... 6 ft  connector instalied on skanner,
C42101........... .1, SR, [ 6 ft  add suffix to part number.
G 4 cond. 26 AWG PVC covered, C42140........... B v .6 -P Connector pair with
I with shieid C42141........... 86..........| ... B ft indine receptacle
H :ﬁ m}:u?m AWG PVC covered, C45000........... N 6 ft -F Connector pair with
C45001...........86..........| ...... 6 ft flanged, panel-mount
‘ | :i f;f;:-i:; AWG PVC covered, C45100...........86.........| ... 6ft  Cable connector pairs can be
C45101...........86.......... I 6 ft d individually. See
J 4 cond. 26 AWG Teflon covered Casodo. . ae 1 ot s
with shielded photodetector leads C45041......... 86.......nl ... 6 ft
and overall shield (Shielded Quad) C45140...........86.......... | 6 ft
L 4 cond. 268 AWG PVC covered, C45141......... 86......... I 6 ft
with shield
N 3 cond. 28 AWG Teflon covered,
J with shield Self-Contained
( E g cond. ‘;’g :mg. ;‘\;g m::g Photoelectric Control
m"h"','dh‘ie,d ' Accessories:
NOTE: For ial lead length PART
DR, ol CORlt Banenss NUMBER  DESCRIPTION PAGE

Customer Service or your
Authorized S&.n.A.M:ﬂc B0O7186...Power Supply}‘"......,..........BB
Distributor. Output Switch
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