Project

Photo Sensor
Operating-Status Indicator

From data-transfer to power, this device centralizes visible
and audible operating-status indication of separate components
in a system without making electrical connections

By Adolph A. Mangieri

odern electronic and com-

puter components usually

have one or more light-
emitting-diode or lamp indicators to
let a user know about their operating
status. For a typical personal-com-
puting system, this might mean half-
a-dozen or more LEDs
among computer, printer, modem,
etc. Moreover, a printer buffer alone
might have this many indicators.

Since some of these system com-
ponents are not located in a user’s
easy line of sight, it’s inconvenient to
keep track of their operation. This
project enables you to do so with a
multi-channel LED display that, un-
like a “‘power director’’ accessory,
also indicates the condition of a data
indicator LED, such as on a printer
buffer (‘‘Full,”” ‘“‘Pause,’” etc.), not
just ac power for a whole unit. In ad-
dition, it doesn’t require making any
electrical connections to each com-
ponent since our device uses photo
sensors for LEDs being monitored.
Furthermore, it has individual chan-
nel sound indicators in the event you
walk away from the operating sta-
tion to do some work nearby, and a
volume control to turn audio up for
distant listening,

The Audible/Visible Remote Stat-
us Indicator described here consoli-
dates a bank of LEDs that can be lo-
cated directly in your field of vision
if placed under the video monitor. A

spread’

switch in each channel allows you to
choose between audible/visible alert
or visible-only alert. Each channel is
driven by a photodetector that
mounts over a LED status indicator
on a specific peripheral.

This low-cost project works with
any LED and incandescent-lamp
status indicator. Since it requires no
direct electrical connection to the
equipment, it doesn’t void existing
warranties. It can be equipped to
handle any number of channels.

About the Circuit

Shown in Fig. 1 is the schematic dia-
gram of the circuit for Channel A of
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the project, along with the common
audio stage. Highly sensitive Dar-
lington phototransistor Q1 positions
over a remote light-emitting diode or
incandescent-lamp status indicator.
When QI is illuminated by the light
from the LED or lamp, it conducts
and drives the base of high-gain tran-
sistor Q2. Load resistor RI limits
collector current to a safe level when
QI is illuminated by intense light.
Capacitor CI bypasses stray ac
noise pickup on the cable that con-
nects QJ to the Status Indicator. Re-
sistor R3 siphons off the dark cur-
rent of Q7 to prevent partial turn-on
of Q2 when Q1 isn’t being illuminat-
ed. Light-emitting diode LED! turns
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Fig. 2. Interior view of author’s prototype. Circuit was assembled on perforated

board using solder clips and was housed inside standard plastic enclosure.

inch project box, as shown in Fig. 2.
If you add more channels, use a larg-
er project box.

Take care to properly base or po-
larize the diodes, transistors, LEDs
and electrolytic capacitor before sol-
dering them into place. Except the
Darlington phototransistors, LEDs,
jacks, buzzer, switches and VOLUME
control, all components mount on
the circuit board. After wiring the
board, set it aside.

Now machine the enclosure. Drill
two holes for mounting the circuit-
board assembly to the front panel.
Lay out the front panel to determine
where to drill the mounting holes for
the LEDs, input jacks and switches.
If you wish, you can use miniature
toggle switches instead of the slide
types shown in the photo of the pro-
totype to eliminate having to cut rec-
tangular slots and drilling two
mounting holes for each switch.

If you use the box mentioned and
limit your project to only four chan-

nels, drill holes for mounting the
miniature VOLUME control potenti-
ometer, buzzer and POWER jack J3
on the side of the enclosure.

After cleaning the enclosure, label
the front panel. If you use a dry-
transfer lettering kit, protect the leg-
ends with two or more light coats of
clear acrylic spray. Allow each coat
to dry before spraying on the next.

Secure the LEDs in their holes in
the front panel with panel clips or
fast-setting clear epoxy cement.
Identify and label the anode leads of
the LEDs. Then mount the switches,
jacks, VOLUME control and buzzer.

Solder color-coded hookup wires
to the lugs of the panel-mounted
components. Place a l-inch-long,
small-diameter plastic tube on the
anode leads of all LEDs. Tie these
leads together and attach to the bun-
dle a 3-inch hookup wire. Solder the
connection and push the tubing up
against the bases of the LEDs.

Prepare as many 4-inch-long
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hookup wires as you have LEDs by
stripping % inch of insulation from
both ends. Trim the cathode leads of
all LEDs to 2 inch long and form a
small hook in each. Crimp one wire
to each cathode lead and solder.
Slide 1-inch lengths of small-diame-
ter plastic tubing onto the free ends
of the wires and push them over the
connections until they’re flush
against the bases of the LEDs.

Place the circuit-board assembly
near the enclosure. Referring to Fig.
1, wire the free ends of the wires
coming from the panel-mounted
components into their respective
points in the circuit. Mount the cir-
cuit-board assembly to the front
panel with ¥2-inch spacers, 1%-inch
machine screws, nuts and lockwash-
ers. Leave enough slack in all wires
to allow the board to be dismounted
for easy troubleshooting should that
become necessary.

Checkout & Use

The power supply you use with this
project can be a plug-in wall-type
capable of delivering a minimum of
30 milliamperes dc current per chan-
nel. You can use an unfiltered dc
transformer or a 9- to 12-volt unit
with filtered output.

First determine whether or not the
supply has a built-in filter capacitor.
Identify the polarity of the output
connector using a dc voltmeter or a
multimeter set to the dc-voltage
function. Connect a 1,000-ohm re-
sistor across the output connector
and measure the voltage across it.
Then connect a 100-microfarad elec-
trolytic capacitor across the resistor,
properly polarized, and again mea-
sure the voltage. If the voltage in-
creases by about 40 percent with the
capacitor in place, the supply doesn’t
have a built-in filter capacitor; you
must supply it inside the project.

If you use a 6-volt unfiltered dc
supply, increase the value of C2 to
330 microfarads and verify with your
meter that the potential across the
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Fig. 4. Example of installation of photosensitive sensor over a floppy-disk

drive’s activity LED indicator.

ing excess cement into the washer’s
central hole and over the viewing sur-
face of the transistor.

Lift the assembly from your work
surface and check to make sure that
the viewing surface doesn’t project
below the bottom surface of the
washer. If it does, gently press it until
it’s flush with the bottom surface or
is slightly recessed. Wipe from the
perimeter of the assembly any excess
cement and allow to set overnight.

For top-viewing detectors, such as
the ECG 3036, drill a tight-fitting
hole through a block of opaque plas-
tic. Cement the detector into the hole
with epoxy cement. Adjust the size
and shape of the blocks of plastic to
suit the particular installation.

For remote LEDs that project be-
yond the front surface of their
mounting panels, mount the detector
in a thicker block of plastic or ce-
ment additional washers to the detec-
tor assemblies.

Secure the phototransistor detec-
tors over the LEDs in the equipment
with which they are to be used with
double-sided tape or a non-harden-
ing putty like weather-strip caulking
cord. If you use the latter, roll a pel-
let of the putty to form a thin strand.

Then form the strand into a circle
around the sensor window.

Turn on the equipment with which
the project is to be used so that the
target LED is lit. Without touching
the panel with it, position the sensor
assembly over the lighted LED, mov-
ing it about until that channel’s LED
is illuminated on the project. Gently
push the sensor into place to secure it
to the equipment over the status
LED. Do the same for all sensors.

When you’re finished installing
the sensors, label the front panel of
the Status Indicator to reflect what
equipment each channel’s LED is
monitoring. This way, you’ll know
at a glance the operating status of
any given device in your system. La-
bel the channels with a lettering kit,
but omit any protective spray coat-
ing to permit the labels to be re-
moved and replaced as you reconfig-
ure your system.

You’ll probably want to know
when floppy-disk or hard-drive ac-
cesses are occurring. Modern drives
run quietly, so brief disk access may
go unnoticed. Though software utili-
ties are available to sound the com-
puter’s speaker during disk access,
the Remote Status Indicator pro-
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vides a better alternative. It doesn’t
use up needed RAM in your comput-
er or add to the items in your AUTO-
EXEC.BAT file.

Just follow the procedure previ-
ously cited. Place a photodetector
pickup over the floppy-disk (and/or
hard disk) drive’s LED. While the
drive is running, carefully position
the sensor so that its channel’s indi-
cator on the project lights. On subse-
quent disk accesses, adjust the level
of the buzzer’s tone to a comfortable
level. If minimum level is excessive,
tape over the hole in the buzzer. You
can also operate the project with the
audio-tone function disabled.

The utility of this project becomes
more apparent when a device is far-
ther away, of course, whether it’s an
external drive or whatever. For ex-
ample, some printers don’t have ac-
tivity LEDs up front where they can
easily be seen from your work posi-
tion. If you forget to shut it off at the
end of a long computing session, the
photo sensor device will remind you.
A status sensor placed over the print-
er’s READY LED will also eliminate
your having to remember whether or
not you turned on your printer.

Keyboard NUM LOCK, CAPS LOCK
and SCROLL LOCK status indicators
are useful, but if you’re a touch-typ-
ist, you may not notice their state as
you type away while looking at
source material. When using a word
processor, it’s easy to hit the wrong
key and find that SCROLL LOCK or
CAPS LOCK somehow kicked in and
ruined your text. I chose to monitor
the SCROLL LOCK LED because it’s
this function that has given me the
most grief and, thus, required close
watching. Monitoring keyboard
keys requires that their LEDs be
mounted separate from the keys
themselves, of course.

Summing up, this project is an
easy-to-build, low-cost accessory
that can make it more convenient to
operate a variety of systems from
computer systems to remote-con-
trolled stereo systems. AME
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