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Telephone Call Restrictor

Computerized device prevents outgoing calls to 1-900

and 976 toll numbers

By Steve Sokolowski

ome ten years ago, the tele-
S phone company introduced a

new type of service that, for a
predetermined price per minute, let
callers dial numbers to listen to
60-second comedy skits. This dial-it
service is now thriving. Now there are
ahorde of phone services prefaced by
¢1-900’ for dating, sports and what
have you, as well as 976 horoscope
and tarot-cart reading services and
credit-card applications services.
Prices for using these services, which
appear on your monthly telephone
bill, range from 75 cents to a whop-
ping $30 for a call that can last as
short as 2 minutes.

If you are fed up with high month-
ly telephone bills resulting from the
abuse of dial-it services by, say, your
children, fight back with our Tele-
phone Call Restrictor. When this
computerized device senses any out-
going call beginning with 1900 or
976, it disconnects the telephone in-
strument from the line. In addition,
it also detects when the O button on
the instrument’s keypad is pressed to
prevent operator-assisted connec-
tions to these services.

The Call Restrictor installs be-
tween any line to which telephone in-
struments are connected and the tele-
phone line. It does not interfere with
normal calling. You can easily re-
coup its modest cost in just a month
or two of lowered phone bills.

Project Overview

The Call Restrictor makes use of an
inexpensive 8031 controller chip.

This chip is basically a computer
squeezed into a 40-pin package
whose pinouts are detailed in Fig. 1.
The 8031 must be told what to do. In
the case of the Call Restrictor, the
8031 must monitor the telephone line
to detect dialing. If the number being
dialed starts with 1900, 976 or 0, the
8031 must immediately disconnect
the telephone line for about 2 sec-
onds and then reconnect it again to
wait for the next dialing sequence.

The sequence of required events are
permanently stored in an EPROM.
Upon power-up, the EPROM pro-
gram is read into a 6264 memory
chip. Once this program is read, the
8031 executes each step in the re-
quired sequence. Once the restricted
numbers are sensed, the program
tells the 8031 to deenergize a relay
whose contacts are in series with the
telephone line.

When the contacts of the relay are
open, the relay acts much like a tele-
phone hookswitch. It electrically re-
moves the telephone instrument
from across the line, simulating put-
ting the handset back in its cradle.

After the 2-second off period has
timed out, the 8031 re-energizes the
relay. This action closes the contacts
and re-establishes connection of the
instrument to the phone line. At this
time, a dialtone is once again re-
stored. At the conclusion of these
predetermined events, the 8031 re-

arms itself.
The Call Restrictor is designed to

be placed on a line that uses only
tone-dial-type instruments. The 8031
responds to the dual-tone multi-fre-
quency, abbreviated DTMF (see
Dual-Tone Multi-Frequency box
elsewhere in this article) signals gen-
erated when a number is punched in-

PORT1 (1.0) 1 re
PORT1 (1.1) 2
PORT1 (1.2) 3
PORT1(1.3) 4
PORT1 (1.4) 5=
PORT1 (1.5) 6=
PORT1 (1.6) c
PORT1 (1.7) 8=
RESET 9=
SERIAL IN 10
SERIAL OUT 1"e
INTERRUPT 0 12
INTERRUPT 1 13
TIMER/COUNTERO 14
TIMER/COUNTER1 15 [
WRITE 16
READ 14

040 Vg,

71 39 ADDRESS/DATAO

7] 38 ADDRESS/DATA 1

71 37 ADDRESS/DATA 2

71 36 ADDRESS/DATA3

2] 35 ADDRESS/DATA 4

) 34 ADDRESS/DATAS

= 33 ADDRESS/IDATA6

T 32 ADDRESS/DATA7

=131 +5V

—1 30 ADDRESS LATCH ENABLE
=1 29 PROGRAM STORE ENABLE
=1 28 ADDRESS 15

=1 27 ADDRESS 14

1 27 ADDRESS 13

3 25 ADDRESS 12

=1 24 ADDRESS 11

CRYSTAL 1 18 =1 23 ADDRESS 10
CRYSTAL?2 19 =1 22 ADDRESS9
GROUND 20 =1 21 ADDRESS 8

Fig. 1. Pinouts for the 8031 microcontroller used in this project.
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D1 12
D2 13
D3 14
TOE 1@

to the instrument’s keypad. By de-
tecting and acting upon these tones,
the 8031 is capable of tapping into
the line via an output signal sent to
the relay circuitry. | | |

The G8870 receiver chip in the Call
Restrictor is a very complicated de-
vice. Older DTMF receivers required
large, bulky audio filters. The G8870, —)
on the other hand, incorporates all
the needed filtering inside an 18-pin
IC. Unlike other receivers of this i
type, the G8870 does not need addi-
tional circuitry that would allow it to ~
be connected directly across the tele-
phone line.

On-board the G8870 is an opera- —)
tional amplifier that can be wired as a I
differential amplifier. Details for the
internal circuitry, pinouts and pin
functions of this chip are shown in
Fig. 2. Note that the telephone line
wires across pins 1 (IN+)and 2 (IN-)
through a series of resistors and ca-
pacitors that are wired to form the
differential-amplifier arrangement.
Internal circuitry of the G8870 di-
vides the input dialing tones into
their high and low groups, processes
them and converts them into the bi-
nary table shown in the box.

Note that the G8870 chip requires
a 3.58-MHz crystal for operation, ]
while the 8031 requires a crystal that
is three times higher in frequency.
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About the Circuit

The Call Restrictor is a fairly com-
plex electronic device. Because of
this, the overall schematic diagram is
broken into five sections, as shown in
Fig. 3 (A) through (E). Section (A) il- o
lustrates the wiring required for 8031
controller IC1I, 8K memory /C3 and
3-to-8-linedecoder IC4 that is used to
enable 7/C3, EPROM ICS5 in section ®
(B), and DTMF receiver chip I/C6 in
section (C).

Also shown in Fig. 3(C) is the tran-
sistor-driven relay (RYI) that inter-
rupts and restores the telephone-line
connection. Figure 3(D) shows the
wiring for a second relay, RY2, used
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Fig. 3. Complete schematic diagram 16
of Call Restrictor is shown here in R
five parts, labeled (A) through (E). 6 » il
Fig. 3(A)
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Restrictor. When you hang up, a
means must be found to have IC/
erase the current number before you
can dial another number to avoid
conflict. This is accomplished by Tel-
tone line-sense relay RY2 shown in
Fig. 3(D) whose internal contacts
close every time a telephone instru-
ment is lifted off-hook.

By connecting one side of RY2 to
ground and the other side to PORT1
pin 2 of IC1, the 8031 can act upon
the hang-up signal. If PORTI1 senses a
ground condition at pin 2, ICI is in-
structed to erase the current number
from memory.

Operation of RY2 is straightfor-
ward. This relay senses the current
flow when the contacts of RY/ are
closed and the handset of the tele-
phone instrument is taken off-hook.
When both sets of contacts are closed,
a conductive path is created for the
dc voltage coming from the tele-
phone line to flow. This causes RY2
to energize and close its contacts just
before a new number is dialed.

The Call Restrictor requires a
S-volt, 100-mA dc supply for opera-
tion. Circuit details for an ac-oper-
ated supply that meets these require-
ments are shown in Fig. 3(E). The
power transformer for this supply
circuit should be a plug-in wall-type
unit to provide isolation between the
117-volt ac line and low-voltage cir-
cuits in the Call Restrictor.

In operation, the low-voltage ac
output from the secondary side of T/
is rectified to pulsating dc by the
bridge rectifier made up of DI through
D4. The pulsating dc is then filtered
to pure dc by C8, after which it is reg-
ulated to + 5 volts by IC8 and further
filtered by C9 for delivery to the re-
maining circuits in the Call Restrictor.

Construction

As you can see from the multiple-sec-
tion schematic diagram in Fig. 3, this
is a fairly complex project. However,
bear in mind that a lot of the circuitry
shown represents repetitious wiring.
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Telephone Call Restrictor (from page 71)

To Telephone
Line

Restricted
Telephones

Fig. 4. Details for installing Call Restrictor into your telephone system.

in place, using suitable length spacers
and machine hardware. If the cord
coming from the wall-mount trans-
former has a plug on it, cut off and
discard it. Separate the conductors of
the cord adistance of 1}4 inches. Strip
¥ inch of insulation from both con-
ductors. Tightly twist together the
fine wires in each conductor and
sparingly tin with solder. Route this
cable through one entry hole in the
enclosure and tie a strain-relieving
knot in it about 5 inches from the un-
finished end inside the enclosure.
Connect and solder the two conduc-
tors to the appropriate solder posts.
Determine where you will mount
the project. Select a secure location,
such as your basement, where the
project is not likely to be discovered.
This location must be near an ac out-
let and between the incoming tele-

ch 1991

phone line and any telephone instru-
ments that are to be monitored (see
Fig. 4). Cut the telephone line at the
selected location. If necessary, use a
telephone extension cord to effect
installation.

Remove 1% inch of outer plastic
jacket from both cut ends of the tele-
phone line. The only conductors you
need for this project are those that
have red and green insulation on
them. If there are other conductors,
clip them away close to the beginning
of the remaining outer plastic jacket.
Strip % inch of insulation from the
ends of the red- and black-insulated
conductors.

Route these conductors through
their respective entry holes in the en-
closure and solder the free ends of the
conductors to the appropriate solder
posts. Make certain your connec-

Say You Saw [t In Modern Electronics




tions are properly polarized. This
done, use plastic cable ties to secure
the cables to the enclosure with suit-
able machine hardware. Leave a bit
of slack in the cables inside the enclo-
sure. The ties will prevent the cables
from being torn loose.

Checkout & Use

Before putting the Call Restrictor in-
to service, it is a good idea to perform
preliminary voltage checks to ascer-
tain that you wired it correctly. For
this test, you need a dc voltmeter or a
multimeter set to dc volts.

Clip the common lead of the meter
toa point on the circuit-board assem-
bly that is normally supposed to be at
ground potential. Convenient points
for this connection are the negative
(—)leads of C8and C9in the power-
supply section. Make sure that the
only IC on the circuit-board assem-
bly is three-pin regulator IC8.

Plug the wall-mount transformer
into its ac outlet. Then touch the
“‘hot’’ probe of your meter to pin 40
of the IC1 socket; pin 20 of the IC2
socket; pins 26 and 28 of the IC3
socket; pins 6 and 16 of the /C4 sock-
et; pins 1, 27 and 28 of the /CS5 sock-
et; pin 18 of the IC6 socket; and pin
14 of the IC7 socket. At all locations,
your reading should be + 5 volts.

If you fail to obtain the proper
reading at any indicated point, power
down the project by unplugging its
transformer from the ac outlet. Cor-
rect the problem before proceeding.

When you are certain that every-
thing is okay with your wiring, power
down the project and wait a minute
or so for the charges to bleed off the
electrolytic capacitors in the power
supply. Then plug the DIP ICs into
their respective sockets. Make sure
each is properly oriented and that no
pins overhang the sockets or fold un-
der between ICs and sockets.

If you have an oscilloscope, you
can make an operational check of the
Call Restrictor as follows. Clip the
common (ground) lead of the scope
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to circuit ground in the project and
the ‘‘signal’’ lead of the scope to pin
11 of ICI. Power up the project by
plugging its transformer into an ac
outlet, and observe the scope display.
If everything is okay, you should ob-
serve pulses appear on the CRT
screen. These pulses last for only
about 0.5 second, their presence in-
forming you that the program datain
the EPROM is being read by IC1.

If you fail to observe pulse activity
on the screen of your oscilloscope,
power down the Call Restrictor and
correct the problem.

Even if you do not have access to
an oscilloscope, you can test opera-
tion of the Call Restrictor. You do
this simply by plugging its transform-
er into an ac outlet, lifting the hand-
set from any telephone instrument
connected to the line through the
project and key the numbers 9, 7 and
6. As the last digit is dialed, the Call
Restrictor should interrupt the line
and you should hear dead silence.
Then, 2 seconds later, you should
hear a dialtone. Repeat this test by
dialing 1900 and then 0. The line
should go dead after each is dialed,
and you should hear a dialtone 2 sec-
onds or so later.

So far you have learned that the
Call Restrictor will block the calls
you do not want to get through. Now
dial a ‘‘legitimate’’ number. This
time, there should be no disconnect,
and the call should go through as it
normally would.

As an added security measure, the
Call Restrictor is designed to prevent
any call from being dialed out in the
event someone accidentally or pur-
posely unplugs the power transform-
er from the ac line.

The Call Restrictor will now silent-
ly stand guard over your telephone
line, preventing unauthorized calls
from being made to those toll ser-
vices that have been inflating your
monthly telephone bill. If you have
been plagued by high bills for use of
these services, the Call Restrictor
should pay for itself in short order.
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