Project

Phone-Ring
Visual Indicator =
Lighting up a lamp when a

phone call comes in is a helpful

signal for hearing-impaired
people and those who are

% ¥

awaiting a call but do not want

to wake up sleeping persons

By Andrew Van Loenen

cation of a ringing telephone

was needed, telephone com-
pany personnel used a neon lamp.
Though it wasn’t good at a distance,
if several telephone instruments were
close together, it could identify
which instrument was ringing. The
appeal of the neon lamp was that it
was cheap and extremely easy to con-
nect. All you had to do was connect
the arrangement across the telephone
line. No capacitors or resistors (other
than the one in the lamp assembly)
were needed because, when the
phone isn’t ringing, the —48-volt dc
line potential isn’t sufficient to ionize
the neon gas; so, the lamp appears as
an open circuit to the telephone line.
When the ring signal of approximate-
ly 90 volts ac at 20 Hz is superim-
posed on the —48 volts appears on
the line, however, the neon gas ion-
izes as the potential increases beyond
about 65 volts. The lamp then flashes
on and off at the ringing rate. The
lamp draws so little current from the
telephone line that there is no danger

I n the old days, when visual indi-

of it ““‘answering’’ the phone when it
lights.

With modern technology, solid-
state electronics makes it possible to
build a much more sophisticated ring
indicator that has all the benefits of
the original lamp assembly, plus a
few of its own. The Telephone Ring
Indicator to be described is such a cir-
cuit. It can be adapted to a variety of
applications, such as the controller
for a flashing table lamp to signal the
hearing impaired of an incoming
call, a ring counter, and any number
of other uses you can think up.

About the Circuit

Shown in Fig. 1 is the complete sche-
matic diagram of the Telephone Ring
Indicator. In this circuit 555 timer
IC1is configured as a monostable, or
one-shot, multivibrator. When TRIG-
GER pin 2 is brought low, OUTPUT
pin 3 goes high for a period of time
determined by the relationship of the
values of R2and C1, expressed math-
ematically by the formula 0.693
R2C1. With the values shown for
these components, the output will
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ideally remain high for about 2.5 sec-
onds.

Phototransistor @/ normally
holds the TRIGGER input at pin 2 cf
ICI high (not triggered). However,
when light from neon lamp /7 strikes
the photosensitive surface of QI, the
phototransistor is biased into con-
duction -and pin 2 of ICI goes to
ground potential through its collec-
tor/emitter circuit. This triggers the
timer into operation.

One of the features of a monosta-
ble multivibrator is that it will not re-
spond to more than one trigger pulse
during its timing cycle. The key to
successful operation of this circuit
lies in exploiting this feature because
11 flashes at the ringing rate and
thereby provides multiple trigger
pulses to ICI1. Therefore, the time
constant provided by R2 and CI/
must be long enough to permit /7 to
stop flashing before it allows the out-
put of ICI to return to logic low.

A very common ring sequence,
used by telephone companies
throughout the country, is 2 seconds
ringing followed by 4 seconds of si-
lence, repeated for as long as an at-
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ringer to cut down on nuisance calls,
remote control of devices as home
while you are away, and an aid for
the hearing impaired.

Shown in Fig. 3 is a schematic dia-
gram of a circuit that adapts the proj-
ect for use as an aid to the hearing im-
paired. This circuit will flash a table
lamp in step with the rings of the tele-
phone. A solid-state relay can be used
for KI. Generally, these relays re-
quire an input of from 3 to 36 volts
dc, are capable of being directly driv-
en from TTL and CMOS sources,
and the output can switch several am-
peres of current at 117 or 240 volts ac,
depending on device rating.

When the output of /CJ goes high,
K1 energizes. At this time, 117 volts
acis conducted through fuse FI to re-
lay K1 and its contacts and on to the
ac receptacle. Note that the neutral
side of the ac line is connected direct-
ly to the ac receptacle. The table
lamp, plugged into the ac receptacle,
must be left in the turned-on state so
that it can be controlled by the ring-
ing telephone signal.

The rating of FI depends on the
amount of current drawn by the table
lamp and the current-carrying cap-
ability that connects the project to
theacline. If youusean 18-gaugeline
cord for the project, the rating of F/
should not exceed 3 amperes, regard-
less of the current demand of the load
plugged into the ac receptacle. There-
fore, if you want to be able to control
aload rated at more than 3 amperes,
use a 16-gauge or larger line cord for
the project.

Switch SI provides a means for
turning on the lamp when the tele-
phone is not ringing. It simply ap-
plies V+ to the input of the solid-
state relay, bypassing the /CI con-
troller. Diode D1 provides protection
for ICI when S/ is closed.

Construction
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Fig. 2. Schematic diagram of an ac-

line-operated 9-volt dc power supply

suitable for use with the Telephone
Ring Indicator.

straightforward and requires no at-
tention to component layout. The
only potential difficulty with regard
to construction is in assembly of the
I1/Q1I assembly, though there is no
real difficulty involved.

For this project, perforated-board
construction (use a board that has
holes on 0.1-inch centers) is perhaps
the simplest way to go, though if you
wish to design and fabricate your
own printed-circuit board instead,
feel free to do so. In either case, be
sure to use a socket for IC1.

Start construction by assembling
the 71/Q1 assembly. These compo-
nents must be in close physical con-
tact with each other, and Q/ must be
shielded from extraneous light for it
to properly respond to only the light
from the neon lamp. Start with a 1% -
inch length of %-inch-diameter heat
shrinkable tubing.

To make it possible for the neon

lamp’s case to fit into one end of the
tubing, slide the tubing over the
closed jaws of longnose pliers and
gently stretch the tubing by slowly
opening the jaws of the pliers, as il-
lustrated in Fig. 4(A). Test the fit of
the lamp in the stretched end of the
tubing, asin Fig. 4(B). If it is still a bit
too tight, stretch the tubing some
more. Push the neon lamp into the
stretched end until the tubing is flush
with the read edge of the lamp’s
housing.

Next, apply a small bead of fast-
setting clear epoxy cement around
the case flange of the phototransis-
tor, as in Fig. 4(C). Then insert the
transistor into the open end of the
heat-shrinkable tubing until its case
touches the case of the neon lamp, as
in Fig. 4(D). Use a cigarette lighter or
heat gun to solidly shrink the tubing
over the neon lamp and phototransis-
tor, as in Fig. 4(E), but be careful to
avoid heat damaging the compo-
nents. Shown in Fig. 4(F) is the com-
pleted neon-lamp/phototransistor
assembly as it should appear after
shrinking the tubing. Note the solid
outlines of both components, indi-
cating a solidly made assembly that
will meet all criteria.

As you install and wire together
the components on the circuit board,
be sure not to have /C/ in its socket.
Install the 555 timer in its socket only
after all connections to its socket pins

fo
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Building the Telephone Ring Indica-
tor presents no particular difficul-
ties. The simple circuit is very

Fig. 3. How to adapt the basic Telephone Ring Indicator circuit to flash a table
lamp in step with the ring signal on the telephone line to alert the hearing im-
paired to incoming calls.
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