Model BT-1 BEAM TRACKER Features:

® A quick and simple way to evaluate photoelectric system per-
formance

® Receives light from all modulated photoelectric emitters and
transmits light to receivers to check system operation

® A valuable tool for locating the center of the beam when install-
ing long-range opposed mode photoelectric sensor pairs

® Locates sources of severe EMI or RFI "noise"

® Low cost, battery operated, and completely self-contained

The Banner Beam Tracker model BT-1 provides an easy means for troubleshooting
any modulated photoelectric system. Itisa small, wireless sensor which will receive
any modulated photoelectric light source. Italsohasabuilt-in high frequency emitter
that will be detected by any Banner photoelectric receiver, as well as by those of most
other photoelectric manufacturers. :

The Beam Tracker includes Banner’s exclusive Alignment Indicating Device™
(patent #4356393) which displays the relative strength of the light which it receives
from a modulated source. When the receive button is depressed, an LED indicates
the presence of a modulated light beam and flashes at a rate which corresponds di-
rectly to the beam’s intensity. Asaresult, a suspected weak or failed light source is
easily verified.

The Beam Tracker provides a fast and accurate way to check sensor alignment in
opposed photoelectric systems. Itis a valuable tool for locating the center of a beam
when installing long range opposed pairs. The Beam Tracker may also be used to
quickly check for light output from any infrared remote control.

When the transmit button is pushed, the Beam Tracker emits a 70 kHz modulated
infrared beam. Most modulated photoelectric receivers, if functioning properly, will
respond to this beam at close range.

The Beam Tracker has another very useful diagnostic function. In the receive mode,
the Beam Tracker will respond to a severe level of electromechanical or radio fre-

the photoelectric specialist

quency interference. The path to the “noise™
source can be traced by observing the flash
rate of the Beam Tracker’s Alignment Indi-
cating Device.

The Beam Tracker is housed in a rugged
Valox® case which includes an aiming sight,
plus a convenient mounting hole for a strap
or a cord. Model BT-1 is completely self-
contained and is powered by a standard 9
volt battery which provides about 10 hours
of continuous use (or, typically, hundreds of
tests). If you have a question about the use
of the Beam Tracker or about any product in
the complete line of Banner sensors, please
contact the applications group at Banner En-
gineering or your local Banner sales engi-
neer.
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INFORMATION FOR USE OF THE MODEL
BT-1 BEAM TRACKER

RECEIVE MODE

A.) Checking Modulated Emitters:

The light from any modulated emitter will be sensed by the Beam
Tracker. To check an emitter, depress and hold the “RCV” button
located on the rear of the Beam Tracker case (see photo). When the
“RCV” button is first depressed, the indicator LED will blink once to
indicate that the Beam Tracker is ready toreceive a signal. Point the lens
of the Beam Tracker directly at the emitter to be tested. A functioning
emitter will light the Beam Tracker’s indicator LED. No response of the
indicator LED suggests failure of the emitting element or of the emitter’s
modulation (oscillator) circuitry.

The Beam Tracker includes Bamner’s exclusive Alignment Indicating
Device which displays the relative intensity of a modulated light source.
The indicator LED flashes at a rate which is directly proportional to the
amount of modulated light which is gathered in by the Beam Tracker's
lens. A pulse rate of about one per second indicates a marginal amount
of light signal. A steady “on” condition of the LED occurs at pulse rates
higher than about 20 per second. The Beam Tracker cannot be used to
measure excess gain, since gain is determined by the amplifier and by the
optical characteristics of the receiver actually to be used in the sensing
system.

B.) Emitter-Receiver Alignment

The biggest problem when using separate emitters and receivers is
marginal alignment. The Beam Tracker is used as a tool during
installation of opposed photoelectric sensor pairs. Atranges within afew
feet, most modulated systems have enormous power, which makes
alignment very simple. However, it often is important to optimize
alignment, even atcloserange, where high excess gain is needed to “burn
through” contamination.

The Beam Tracker is particularly useful for aligning emitter-receiver
pairs at long range. First, power is applied to the emitter, which is
mounted in place. With the “RCV”’ button held down, the Beam Tracker
is moved up-down-left-right to “feel” the beam, while walking slowly
back to the receiver location. The Beam Tracker will sense the beam of
a Banner emitter with approximately the same sensitivity as the equiva-
lent Banner receiver. If the beam is lost, the sight at the top of the case
can be used to help re-establish beam tracking. At the receiver location,
the Alignment Indicating Device is used to find the center of the beam.

With the center of the beam located, the Beam Tracker is rotated up-
down-left-right to determine the best angular position for the receiver.
At long scanning distances, accurate angular sensor alignment is even
more important than vertical and horizontal placement. Once the
receiver has been permanently mounted, fine adjustment may be made
by using the receiver’s own Alignment Indicating Device (if available),
or by temporarily reducing the receiver’s sensitivity, in steps, until
alignment can no longer be improved.

TRANSMIT MODE

The Beam Tracker includes a high frequency infrared (invisible) emitter
which will be recognized at short range by most modulated photoelectric
receivers, including all Banner receivers. To check receiver operation,
point the Beam Tracker directly atthe lens of the receiver and depress the
“XMT"” button. A working receiver will respond to the Beam Tracker's
modulated beam, as confirmed by the receiver’s alignment indicator
and/or by a change of state of the receiver’s output.

The indicator LED of the Beam Tracker will be “on™ and flashing slowly
whenever the “XMT"” button is depressed. Failure of the LED to light
when in the transmit mode indicates that the battery should be replaced.

The Beam Tracker should be held within a few inches of the lens of any
receiver under test. The transmit mode of the Beam Tracker cannot be
used to test a receiver for its range specification.

NOISE TRACKING

By design, the Beam Tracker is sensitive to electrical “noise”, both EMI
and RFL. This allows the Beam Tracker to be used to locate the source
of severe levels of interference that could cause false operation of
electronic equipment like sensors, counters, data recorders, and pro-
grammable logic controllers.

To locate a suspected noise source, the Beam Tracker is used in the
receive mode (“RCV" button depressed). If necessary, the receiver lens
of the Beam Tracker (see photo) should be covered to prevent response
to any modulated light in the area, including any light from florescent
fixtures. The noise pick-up area is on the side of the housing, next to the
“RCV" button (see photo). When ahighlevel of steady noise isdetected,
the Beam Tracker's Alignment Indicator Device LED willlight and flash
at a rate which is proportional to the strength of the interference.

Most steady noise sources can be tracked down by moving the Beam
Tracker in all directions, while observing the flash rate of the Alignment
Indicating Device. Electromagnetic interference (EMI) is readily
coupled to and conducted along cables, and so the source of EMI is often
discovered by tracking along wireways. Itis normal in these situations
for the interference level to alternately rise and fall along a long cable or
wireway. However, the average flash rate of the Alignment Indicating
Device willincrease as the noise source is approached. Common sources
of EMI include lighting fixtures and controls, motors, generators, and
contactors.

EMI emissions are distributed uniformly across the radio frequency
spectrum. RFI, however, occurs most often at a specific frequency or
within a narrow band of frequencies. As a result, one electronic
instrument may be radically affected by the presence of RF interference,
while another similar instrument in the same areamay appear completely
immune. The Beam Tracker is designed to respond to RFI falling
anywhere within the common RF spectrum, and can easily track any
source of RFI. Severe levels of RFI are usually tracked across open
areas, The pulse rate of the Beam Tracker’'s Alignment Indicating
Device will increase rapidly as the RF noise source is approached.
Common generators of RFI include in-plant two-way radios, stepper
motor controls, computers, and CRTs.

Not all sources of noise are continuous. For example, an arcing relay
may emit a burst of EMI and RFI when its contacts open. If a burst of
noise occurs while the Beam Tracker's receiver is on (i.e., while the
"RCV" button is being held down), the noise will appear as a quick flash
of the Beam Tracker’s indicator LED. An intermittent noise source may
be tracked by relating the flash of the Beam Tracker’s LED to an
electromechanical event or sound (e.g. - a machine indexing, a motor
starting, etc.).

BATTERY REPLACEMENT

The battery may be checked at any time by simply depressing the “XMT"”
button. A good battery willlight the indicator LED on the Beam Tracker.
The LED will pulse at a slow rate, even when no modulated light is
reaching the lens. The battery is easily replaced by removing the two
screws which are accessible at the back of the housing (see photo). The
Beam Tracker uses a common style 9 volt (NEDA 1604) battery. An
alkaline battery will yield over ten hours of continuous use.

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