WARNING: The publisher makes no
representations as to the legality of con-
structing and/or using the Telemike tele-
phone security device referred to in this
aricle. The construction and/or use of
the device described in this article may
violate lederal and/or state law. Readers
are advised to obtain independent ad-
vice as to the propriely of its con-
struction and the use thereo!, based
upon their individuat circumstances and
jurisdictions.

TELEPHONE
LINE GRABBER

This listening circuit can be called from a remote phone
so you can intercept phone conversations
or monitor room activities

TELEMIKE IS A TELEPHONE CIRCUIT
that, when located in a room
miles away, permits you tolisten
in on the activities that are tak-
ing place in that room. [t also
permits you to listen to or inter-
rupt a conversation on a sepa-
rate phone line located wherever
Telemike can gain access to t.
Telemike contains a sensitive
microphone which is activated

ROBERT IANNNINI

by calling the telephone number
assigned to the outlet where it is
plugged in and entering a code.
[t also contains circuitry that
will permit it to access a tele-
phone on a separate line termi-
nating in the same room or even
at the place where the phone
line enters the home or build-

ing. Sequential pressing of the
pound {#} key cycles the circult
to the next mode, that of inter-
cepting a second telephone line
and the third mode that resets
the circuit after it has been in
either of its listening modes.
The “called to” telephone can
be miles away, in the same home
or building as Telemike, or any-
where Telemike can gain ac-
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cess to the *“called from
number.The Telemike circuit
can be located anywhere in the
room where the “called to”
phone jack is located or at the
entry point of the phone line—
conspicuous or inconspicuous.

Figure 1 gives the number of
times the pound (#) key must
be pressed in sequence to initi-
ate Telemike’s two operating
modes. It also shows the third
key pressing needed in se-
quence to terminate the first
two modes so the “called to
phone” is not left “off hook.”

In the lister mode 1, you can
listen to conversations, music,
security alarms, the sound of
essential building service ma-
chinery, or even the sounds of
intruders. To make use of the
intercept phone conversation
mode 2, you must have access
to its phone wires or jack for
plugging in the second plug
from Telemike. The circuit
forms a “bridge” between the
two lines. Then by keying the
pound (#) key twice, you will be
on line with both parties of the
intercepted phone line.

If you own your own business
or vacation cottage that is lo-
cated some distance from your
home, or if you are away from
your own home, an installed
Telemike will let you find out ifa
security alarm is sounding, an
essential heater or pump is
working, or if unwanted per-
sons are present in the room. It
could also be useful in unob-
trusive monitoring of a bed-rid-
den patient or child, a teenagers
rock and roll party or a romantic
adventure in progress.

The intercept phone con-
versation mode will permit you
to interrupt a call'in progress to
announce a call waiting, emer-
gency, or some other event from
wherever you are located—in
the house or miles away.

Adaptation required

Telemike was designed to be
compatible with the AT&T Cor-
poration’s ESS electronic
switching system. Con-
sequently, there might be dif-
ferences in its performance if it
is installed in a telephone oper-
ating system based on a dif-
ferent design.

MODE CODE

CONNECTIONS

+| REMOTE PHONE

TELEMIKE LOCATION

FIG. 1—CODES AND OPERATING MODE for the Telemike telephone line monitor.

This article does not provide
details for packaging the Tele-
mike circuitry. However, the cir-
cuit can be housed in any
suitable metal or plastic project
case with provision for mount-
ing the on-off switch on the out-
side, a battery pack inside, and
openings for the phone cords.

Circuit function

Refer to the schematic Fig. 2.
Six volts DC is applied to the
circuit by switching S1 on, With
this voltage applied, the 555
timer IC3 momentarily holds a
high and resets NAND gate IC4-
a to zero, “priming” the circuit.

To initiate the listen mode 1,
call the number of the “called to”
telephone line that is connected
to plug PL1. A negative ring sig-
nal triggers 555 timer IC1, caus-
ing transistor Q1 to conduct.
That sends current through the
coil of reed relay RY1 and closes
its contacts, connecting trans-
former T1 to the telephone line.

A tone signal initiated by
pressing the pound (#) key of
the “called from” phone imme-
diately after you have keyed in
the “called to” telephone initi-
ates a response after Telemike
has been primed. The tone is
decoded by dual-tone multiple
frequency DTMF filter/decoder
MC145436 IC2. it is a silicon-

gate CMOS LSI IC containing
the filter and decoder for the de-
tection of a pair of tones con-
forming to the DTMF standard.

The output of IC1 indexes the
CD4017 decade counter IC5 to
the logic 1-state, latching tran-
sistor Q1 on. This response
then turns on the 741 opera-
tional amplifier IC6.

Any sounds in the room
where Telemike is located are
picked up by microphone MIC1,
amplified, and fed back through
transformer T2 to transformer
T1from which they are sent over
the phone lines. A person listen-
ing on the “called from” phone
can then hear any sounds or
voice within the range of the mi-
crophone. This is the listen
mode.

The Telemike circuit can be
switched to the intercept phone
conversation mode by pressing
the pound (#) key a second
time. This sequence connects
the ‘‘callied from’™ phone
through the to the second
phone line through plug PL2 of
Telemike. This permits any con-
versation on the second line to
be interrupted or monitored
from the “called from” phone.

A second pressing of the
pound (#) key causes decade
counter IC5 to index its count to
mode 2. That sets pin 4 high



which holds Q2 in a conducting
state, energizing relay RY2 and
closing its contacts. This con-
nects transformer T1 to plug
PL2, the connection to the
“called to” phone.

Any audible signals at plug
PL.2 are now connected by the
telephone line at plug PL1, al-
lowing you at the “called from “
phone to interrupt a con-
versation on that line or just lis-
ten. Complete DC isolation
between the two telephones
connected to plugs PL1 and PL2
is achieved by the isolated con-
tacts of relay RY1.

The third reset code func-
tions mode is achieved by press-
ing the pound (#) of the “called
from” phone a third time. This
indexes decade counter IC4 and

turns off Q2 and all other func-
tions, restoring normal tele-
phone operation. Diode D14,
connected across RYl's coil,
clips the inductive pulse that
occurs when relay RY2 is turned
off. Caution: the “terminate
function” must be keyed in be-
fore hanging up the “called
from” phone or the “called to”
telephone might remain off-
hook. The telephone company
will terminate service if it is not
corrected within a reasonable
length of time.

If you fail to rest Telemike
properly before hanging up the
“called from” phone, you must
reset the circuit manually by go-
ing to it and turning it off and
on again. This is an obvious in-
convenie

away from the “called to” tele-
phone or its jack.

To make the most effective
use of all of the three modes of
Telemike, you should subsecribe
to a dedicated telephone line.
(about $15 per month in most
locations).

It is important that initial ac-
cess time be selected properly if
you intend to use only a single
line. This will be discussed later
in this article.

Circuit construction

Refer to the schematic Fig. 2
and the parts placement di-
agram Fig. 3. The components
of the prototype circuit were
wired point-to-point on a rec-
tangular piece of perforated
board measuring 6% Xx4%

ingserted in DIP sockets.

ATIC FOR TELEMIKE. Al of the integrated circuits and reed relays

are
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FIG. 3—PARTS PLACEMENT DIAGRAM. The entite circuit fits on a 5% x 4-inch perfo-
rated circuit board. The components are interconnected by point-to-point wiring and
power and ground bus wires. Switch $1 can be mounted off the board.

inches with 0.42-inch pre-
punched holes in a standard
0.1-inch grid.

The component positioning
shown in Fig, 3 generally fol-
lows that shown in Fig. 2. The
component spacing was se-
lected to minimize the length of
interconnecting wires without
unnecessarily cramping the
space between components.
This would make the soldering
operation more difficult. There
are no critical component rela-
tionships in this circuit that
dictate either close spacing of
specific components or isola-
tion between them.

If you want to construct the
circuit on a smaller board to fit
in a smaller case, you can re-
duce the spacing between cormn-
ponents. However, it is recom-
mended that component orien-
tation remain the same.

Identify all components and
set them out on a table as
shown in Fig. 3. Start by posi-
tioning the seven IC sockets (for
ICs and reed relays) on the
board with the approximate
spacing shown in Fig. 3. Place a
drop of fast-drying glue under
each socket to hold it in posi-
tion on the board.

The circuit has three identi-
cal isolation/impedance-match-
ing transformers T1, T2, and
T3. They are rated for a primary
impedance of 600 ohms and a
secondary impedance of 1200
ohms at 1000 Hz. Measure the
DC resistance of the windings
with an chmmeter to verify the
continuity of the windings, and
confirm the markings for the
primary and secondary sides.

The 600-ohm secondary
turns should have an approxi-
mate DC resistance of 50 ohms,
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and the 1200-ohm primary
turns should have a DC resis-
“tance of about 75 chms.

Insert the transformers in the
board in the correct orienta-
tion, being careful not to stress
the pins because that might
break the winding connections,
destroying the transformer.

Start inserting all passive
components from left to right
across the board in small clus-
ters, noting the polarity and ori-
entation of all diodes and
polarized capacitors. (Sugges-
tion: position some of the re-
sistors vertically to conserve
circuit board space.)

Temporarily fold the leads of
all inserted components back
flush with the solder side of the
board so they will not fall out
when the board is handled. Do
not trim the leads at this time.
Certain component leads will
connect with adjacent compo-
nent leads as part of the com-
plete circuit.



Solder the leads of the compo-
nents that have been inserted in
small groups before proceeding
with the next group. Form the
power and ground buses from
bare copper wire, and solder
them as shown in Fig. 3.

Solder in the clip for the four-
cell battery pack, with the red
wire to plus {+) and black wire
to negative (—).

Strip back the jacketing from
both ends of the telephone
cords to expose the multi-
colored wires. Strip back the in-
sulation from the red and green
wires and solder them to the
proper locations on the circuit
board, as shown in Fig. 3. The
red wires go to the ground bus
and the green wires go to the
input points. Trim off the other

PARTS LIST

Ail remstors are ‘/4-watt 10%, un-

' less otherwise speclﬁed
. R1, R26—10 ohms :

"/ R2, R4, R19, R20, Fi21—~—10 ooo '

.. ohms. :
"' R3--100 ohms

*'R5, R12, R27, R28-100, 090 ohms. -

B8, R7,-'R8, Ri1, Ri4, R16, R22,

. R2S, F{24 925—1000 ohms
RY, R10, R18—1 megohm
A13—470 ohms

. R15-=15, 000 ohms.

- “R17; R29—10 kilohms trimmer pc po- .

~ tentiometer, PCB mount
: HSO-10 megohms
A31, R33—39 ohms
e R32—~390 000 ohms
Capacitors -~ .
01,020, C21—100nF, 25 volts, alu-
- minum electrolytic, radial
©20.47 wF, 100 volts, polyester
-C8, C15, C16—4.7uF, 100 volts,
- non- polarized aluminum elec-
.. trolyic
-C4—0.47 pF, 50 volts fitm
..C5, €13—0.01uF ceramic disk .
8, C22—10 pF, 25 volts, aiurm-
~_num electrolytic, radial lead
. Clé—deleted

- €7, C8, C9, €10, C11--01;LF :

- P5volts, ceramic disk
© Cr2—1wF 25 volts, alumlnum elec~
- trolytic, radial feaded”

 C17,C18, C19—222 uF, 25 volts,

©onon- polarlzed aluminum elec-
- trolytic, radial leaded - '
Semiconductors . -

. D1, D2, D8, D12; D13, D14, DI6—

1N4007 silicon rectnfter diode .

- 'p3, D4, DS, D7, D8, DQ——1N914~— .

- .sificon signal diode
< - D10, D11—IN5245,16 voits, Zener
_ LED10 LED11—light-emitting di-

odes, red, Ti% (opkonat see

)
B ..|C1 ICS—NE555N Pht|lp3 or
© L lequiv. .

© - I02—MC145436P, dualtone multi-

- ple frequency receiver, Motoro}a
- orequiv,

: '!C4——MC‘I 4011BCP NAND gate -

Harns or equiv R

105—CD40178 decode counter o
Harris orequiv; - = .
IC6—LM741CN operational amplh :

fier, DIP package, Natlonai or_ K

equiv.

o, Q2—DA40D5; NPN power tran:
S|stor, TO-220 package Harrrs or:

Coegquive L

:QS Q4 2N2022 NPN transnstor

Other components .

MICi—microphone, ommdlrec-

_ tional, electret, 20 to 15,000 Hz,
Radio Shack 270-080 of equiv.

PLY, PL2-RJ-11 modu[ar teie- _
phone plugs

RY1, RY2-relay, 1 form A SPST
NO DIP reed, MouserD31A310 -

St—slide switch, SPST, Radio :
Shack 275-401 or equiv. ©

Tt, 72, T3—transformer, audio, iso- -
lation, interstage, 1200 ohm pri-

mary, 600 ohm, Mouser TLO22or: .

equiv, : :
XTALt—crystal,. 3 579 kHz, metal .
radial-leaded case, MTRON ot_
. equiv. N

Miscellaneous———_perfcirate'd circuit
board; project case (see text);

- three 8-pin DIP sockets; two 13-
pin DIP._sockets; ene 16-pin DIP .
sacket; holder for four AA power
cells; four alkaline AA power -
cells; solid, tinnéd copper wire

- (22 AWG), insuiated hookup wire
(22 AWG), two lengths of tele-

- phone cord; 12-volt 'battery-ciip; '

- -cable ties; solder '

Note The fo[lowing |terns are -
- available from Information Un-
limited, P.O, Box 716, Amherst,
NH 03031; phone 603-673- 4730
Fax 603-672-5406 : '
# Complete kit mcluding per— :
“forated board, all active and
‘passive components, and tele- .
.- phone cords and plugs —
$99.50 ;
Include $5.00 for shlppmg and

handling. Allow- two to four -

- weeks for delivery. .

two black and yellow wires flush
with the ends of the cord jacket.
Assemble the RJ-11 plugs PL1
and PL2 to the other ends of the
telephone cords and crimp
them in position.

Verify that all diodes. poiar-
ized capacitors and transfor-
mers have been inserted cor-
rectly with their correct orienta-
tion and polarities observed.
Examine all soldered joints tobe
sure they are clean and shiny,
and that there are no inadver-
tent solder bridges. Resolder
any “cold” solder joints that ap-
pear as dull gray, irregular sol-
der bonds. Trim any leads that
overlap or form inadvertent
short circuits.

Insert the two reed relays, RY1
and RYZ, in their sockets. Insert
the ICs only as directed in the
circuit test procedures.

Circuit test

Measure the continuity be-
tween the following points and
the circuit board ground bus.:
[C1—pin 1; IC2—pin 8; IC3—
pin 1; IC4—pin 7; ICh—pins 8
and 13; IC6—pin 4; emitters of
transistors @1, Q2, Q3.and Q4;
T1 secondary.

Connect the four AA cells
which form the 6-volt DC bat-
tery pack to the battery clip. Ver-
ify that 6 volts appears between
the following test points and the
ground bus with a voltmeter.
(The current drawn should be
0.1 to 0.2 milliamperes):
IC1—pins 4 and 8; IC2—pins 3,
4 and 6; IC3—pins 4 and 8;
IC4—pin 14; IC5—pin 16; IC6—
pin 7, collectors of transistors
Q1 and Q2.

Ptug PL1 into a telephone jack
connected to a “test” telephone.
{It might be necessary to obtain
a modular duplex jack such as
Radio Shack’s 279 386.)

Insert both the 555 timer IC1
and transistor Q1 in their sock-
ets. Connect one lead of a volt-
meter set on the 10-volt DC scale
to the collector of Q1, and verify
a reading of 6 volts.

Short-circuit plug P1 and ob-
serve the voltmeter scale to see if
the voltage momentarily drops
to near zero. Resistor R32 is
specified as 390 kilohms, but it
might be necessary to sub-
stitute a lower value for reliable
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triggering of IC1 via pin 2. How-
ever, make that substitution in
gradual increments because if
the value is too low, the reed
contacts of RY 1 will chatter and
the circuit will not work.

Switch off the 6 volts with
switch S1, insert the DTMF de-
coder IC1 in its socket, and set
trimmer potentiometer R29 to
its midrange. Restore power
with S1.

Verify that a logic high ap-
pears on pins 13 and 14 each
time the pound (#) key is
pressed on the connected test
telephone to verify the opera-
tion of decoder IC2.

Switch off the 6 volts with S1
and insert NAND gate IC4. Re-
store power and verify a logic
low on pin 3 each time the
pound (#) key is depressed.
Measure the inverted signal at
pin 4 to perform this test.

Switch off the 6 volts with S1,
and insert the second 555 timer
IC3. Verify that there is a mo-
mentary 5 volts on pin 3 each
time power is restored with S1.

Switch off the 6 volts with 81,
and insert the decade counter
IC5. Restore power and verify
that pins 2 and 4 are at logic low
and pins 3 and 15 are at logic
high.

Press the pound (#} key and
verify that pins 2 and 4 of IC5
show alternating logic levels,
each repeating every third key-
ing step. These tests verify the
proper operation of the logic, re-
set digital processing, and func-
tion counter.

Switch off the 6 volts with $1,
insert op-amp IC6, set trimmer
potentiometer R17 to midscale,
and turn on the power. Press the
pound (#) key on the test tele-
phone and listen for any sounds
picked up by the microphone to
verify the operation of the listen
mode.

Connect the leads of a volt-
meter to the collector pin of Q2
and ground to verify the pres-
ence of 6 volts. Press the pound
{#) key of the test telephone,
and observe that the voltmeter
shows a momentary dip to zero.
This energizes relay RY2 for the
intercept phone conversation
mode.

Press the pound (#) key of the
test telephone and observe a log-

ic high on pin 3 of IC5. This
verifies the operation of the re-
set code functions mode. Pins 2
and 4 of IC5 should be at a logic
low.

If all of these tests have been
passed successfully, the correct
functioning of all Telemike con-
trols has been verified.

The following procedure re-
quires two separaie telephone
lines in the room where the test-
ing is performed. Line A and
line B.

Plug the RJ-11 phone plug PL1
into the outlet jack of Line B. (A
telephone need not be con-
nected to this jack.) Set a voit-
meter on the 100-volt DC scale
and connect it to measure 50
volts across the red ring and
green tip telephone wires, and
look for the expected 50 volts.
Switch on S1 and verify that
there is no change in the 50-volt
reading on the voltmeter other
than a momentary drop. Repeat
this step making the measure-
ments at the plug.

Pick up the handset from the
Line A test phone and key in the
number of the Line B phone. It
is important that you press the
pound key immediately to ac-
cess the line during its receptive
interval. You should be able to
hear low-level sounds in the
room where Telemike is located
clearly. Turn on a radio in the
same room if you want a steady
audio signal source.

Press the pound (#) key a sec-
ond time, putting Telemike in
its intercept phone con-
versation mode (nen function-
ing at this time), and then key it
a third time to reset the Tele-
mike.

Intercept function

The next test requires a third
telephone line (the one to be in-
tercepted).

Plug PL2 into the jack of the
third telephone line in the room
S0 you can intercept and
monitor any conversations on
that line. Switch on S1 and ver-
ify that 50 volts DC appears
across both ring and tip wires.

Call the Line B phone from
the test Line A phone, and ac-
cess the second phone line by
pressing the pound key (#)
twice. You should hear a dial
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tone from the second phone line
indicating that you have gained
access. This tone indicates that
you have intercepted the line
and will be able to hear any con-
versation on it.

Make arrangements for two
other persons to converse over
the second phone line, and then
call the “called to” number and
key the pound sign twice to lis-
ten in on an actual call in pro-
gress. When you are ready to
quit this mode, be sure to press
the pound key again to reset
Telemike.

Note: The audio level on the
intercepted conversation might
be weak in this mode, forcing
you to listen very carefully. If you
intend to interrupt a con-
versation with a message, you
might have to speak loudly to be
heard.

Telephone compatibility

Not all telephones have the
same encoding signal output
levels. This could cause circuit
unreliability when accessing a
second telephone line. If that oc-
curs, you might be able to cor-
rect the problem by setting
trimmer potentiometer R29 on
the Telemike.

Dedicated line

Consider leasing of a dedi-
cated line to Telemike as part of
a permanent installation. This
will eliminate possible ring sig-
nal “sneak through” and the
critical timing of the 555 IC1 for
allowing access control. Never-
theless, it would still permit all
incoming calls to be completed
and would have no effect on out-
going calls.

Timer values

The initial access time estab-
lished by the time constant of
resistor RS and capacitor C6
can be set in most systems to
permit a normal incoming tele-
phone call to be made. If this
time is too long, and an “off-to-
on” hook condition is created
that will disable the connection.
If it is too short, the encoding
tones might not pass. This con-
dition should not interfere with
outgoing calls. In most cases,
the longer time constant will as-
sure encoding control. Q



