
A Telephone-Operated 
It seemed that every time I 

needed to work on my 
computer at home, the 

files I needed were usually on 
the hard drive at work. The 
problem was that the office 
computer was always off at 
night and during the week-
ends, so there was no way to 
download the information. I 
thought about leaving the of-
fice modem and console run-
ning overnight, but the wear 
and tear on the unit running 
for long periods of time 
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modem switches must be set 
to answer the phone on the 
first ring. A second call is then 
made by the communica
tions program from the re
mote location to the now
ready office computer to es
tablish the communications 
link. 

The main player in that data 
link is the tone decoder, which 
accepts the DTFM tones 
(available from the speaker 
terminals of the answering 
machine), and converts (d~-

seemed too much. 
During one of my Saturday 

30-minute drives to the office 
to work on the office comput
er, I realized that what was 

Power Switch 
codes) that signal, producing 
a binary output thafs sent to 
U3 (a 74175 quad D flip-flop). 
Each time U1 receives a valid 
tone, a positive pulse is pro

needed was a simple way to turn on the 
office modem and computer from a 
remote location. Then, using the right 
communications software, I could ei
ther remotely operate the office con
sole from my home computer or simply 
download the needed files. Dubbed 
Access Ill, the simple circuit that follows 
allows you to do exactly that. The circuit 
is inexpensive, simple to build, and easy 
to operate. 

About the Circuit. Figure 1 shows a 
schematic. diagram of Access Ill. The 
circuit is basically a telephone-tone de
coder that produces a binary code, 
which then can be used to remotely 
activate 117-volt AC devices individu
ally using a tone code thafs transmitted 
via the telephone line. Although the cir
cuit shown will handle three power 
switches, only two would generally be 
required for most remote computer ap
plications. However, some offices (or 
homes) might use an external hard-disk 
drive; the third switch could be used to 
apply power to that unit. 

Access Ill is built around a SSI-202 
telephone-tone decoder IC. The tones 
required by Access Ill are available at 
the speaker terminal of the average 
answering machine that has been set 
to the "call mon~or" mode. Access Ill is 
connected to the answering machine 
speaker through a small coupling ca
pacitor and a short length of shielded 
cable. 

In order to activate the office com-

for your 
Computer 

This simple project can 
save you many a weekend 
trip to the office to retrieve 
data from, or do work on, 

your office computer 

BY JIM STEPHENS 

puter and modem from a remote loca
tion, the call is taken by the answering 
machine, which is set to answer the 
phone on the third or fifth ring. When 
the message recorder starts, you simply 
press the code that activates the 
modem followed by the code that acti
vates the computer, and then hang up. 
The computer's boot-up disk must con
tain an auto-execute batch procedure 
that loads a communications program 
preset to automatically enter the an
swer mode. 

The communications program must 
be instructed to avoid menus and go 
straight to the connect modem-a fair
ly simple task with a good program and 
a Hayes compatible modem. The 

duced on the DAV (Data Available) line 
at 14. The 'DAV pulse is inverted and 
delayed by a pair of NAND gates, U2-a 
and U2-b. 

That negative transition is used by U3 
as the clock pulse to latch the data 
from U1. The output of U1 could be de
coded into sixteen bits, but since all six
teen combinations are not needed, 
you will not have to go to that extra 
effort and expense. The Q outputs of U3 
are then sent to three optoisolators/ 
couplers (U4-U6) that are used to acti
vate three 4-amp Triacs (TR1-TR3). The 
Triacs control the power to the modem 
and computer console. 

It should be noted here that the com
puter monitor of the remote (office) 
computer does not have to be acti
vated. Actually, it is better that the com
puter monitor be left off; like home 
television sets, they can and do some
times cause fires. 

The decoder circuit produces a sep
arate high output for the DTMF tones, 1, 
2, 4, and 8. Actually, all numbers on the 
touch pad are rec.ognized, since all 
other numbers and symbols on the key
pad are simply combinations of those 
four lines. So, if the modem was con
nected to channelt sending a 1 DTMF 
tone would activate the modem. If the 
computer was connected to the chan-
nel 2 line, pressing 2 would turn off the 
modem and activate the computer. 2 

Thafs undesirable; to get around that ffi 
problem you have to press 1 first, wait a (0 

few seconds for the modem to initialize, ~ 
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Fig. 1. Access 111 is essentially a telephone-tone decoder that produces a weighted binary 
output that is fed to D flip-flops, which are used to activate individual Triac circuits that 
apply power to the connected devices. 

and then press 3 to leave the modem 
on and turn the computer on also. 
Pressing the 7 key would then activate 
the third channeL while leaving chan
nel1 and 2 on. All three channels should 
not be powered up all at once to mini
mize the surge on the line. 

It is possible to decode several num
bers that allow a code to be entered 
before the circuit can be activated. 
That would keep an unauthorized ac
tivation from occurring. That can get 
complicated and isn't really necessary 
because most remote-access pro
grams include a password function that 
must be correctly entered before ac
cess is allowed. 

~ False triggering due to noise on the 
~ line, or power-switch bounce could 
g: caose the latch to start with one or two 
frl of the channels already activated. So 
u:j C1 and R2 have been added to the 
0:: 
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circuit to provide a delayed pulse at pin 
1 of U3 when the decoder is first acti-
voted to prevent that condition. 

Bypass switches (S2-S4) are included 

in the circuit so that the equipment can 
be powered without having to discon
nect power plugs from the circuit. In 
order for the bypass function to work, S1 
must be placed in the bypass position. 
Then S2-S4 can be used to power up 
the desired device. Note that a neon 
lamp is connected in parallel with 
each socket. Those lamps indicate 
which socket has been activated. All 
switches can be neon lighted, but I 
chose separate neon indicators to 
save money on the switches. 

Wiring the Circuit. Access Ill was built 
on two sections of perfboard; one sec
tion containing the decoder/latch 
portion of the project and the other 
containing the optocoupler/Triac 
portion of the unit. Things were handled 
that way because the optocouplers 
and Triacs relate directly to the 117 -volt 
lines and should be separated as much 
as possible from the low voltage com
ponents. 

Caution: When working with a 117-

U4 MOC3010 

I 

volt AC line, extra care is extremely im-
portant because house current can be 
dangerous to your health. If you are not 
experienced with high-current wiring, 
get help from someone more experi
enced. 

Assemble the circuit guided ·by the 
schematic diagram in Fig. 1. The author 
used sockets for all of the IC's in the 
project; point-to-point wiring was used 
to interconnect the board-mounted 
components. Begin assembly by 
mounting the IC sockets to the board, 
and then wire the support components 
to the sockets. In the case of the op
toisolator/coupler board, make sure 
that the connections between each Tri
acs' main terminals (MT1 and MT2), the 
receptacles, and the bypass switches 
use well-insulated, heavy, stranded, 12-
gauge wiring, and all solder connec
tions for those lines should be insulated 
with heat-shrink tubing. 

The project should be housed in an 
all-metal case for safety. Note that the 
case should not be connected to the 



ground wire of the 117-volt line. If your 
computer manual states that your 
computer should not be activated from 
a plug strip or surge protector, the 
power connections may be made at 
the computer switch terminals. You can 
check your manual for such require
ments. 

The power receptacles, S01-S03, 
should be standard, single-outlet, po
larized, three-terminal, 15-amp AC 
types. Pay particular attention to the 
polarized wiring on the receptacles as 
it relates to the plug, PL 1. The large holes 
on the receptacles go to the large 
prong on the plug. That keeps the sys
tem's common lead common. Since 
the output is capable of handling three 
devices, the power cord from the plug 
should be a heavy-duty, three-wire 
cord. Switch S1 must be connected in 
the line going to the small prong (the 
"hof' wire). 

The Decoder Power Supply. Rather 
than build a complete power-supply 
circuit for the small amount of current 
needed by the decoder/latch circuit, 
the author opted to use a small 6-volt, 
150-mA DC adapter. The adapter pro
vides several times the power needed 
by the decoder/latch circuit. Use a VOM 
to make certain of the polarity of the 
wires before making the power con
nections to the decoder/latch board. A 
reversed connection to that section 
can damage the IC's. 

Note that the ground lead from the 
adapter is shown as system ground. 
Only the low-voltage circuitry is 
grounded via that lead. The 12-volt cir
cuit does not connect to the 117 -volt AC 
ground in any way and should not be 
tied to the case. 

In order to avoid yet another wire 
dangling from the case and another 
plug to plug in, the adapter was in
stalled within the decoder case and 
wired directly to the main AC leads 
(which are wired to the Triacs and re
ceptacles). That allows the decoder/ 
latch circuit to be activated via S1. The 
small amount of heat produced by the 
adapter is no problem and is easily dis
sipated by the metal case. 

Answering Machine Connection. 
Only two wires connect to the answer
ing machine: One wire comes from the 
decoder's analog-in terminal and the 
other is the low-voltage ground. If the 
distance from the answering machine 
to the decoder is over two feet that 
connection should be made through 
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PARTS LIST FOR THE 
ACCESS Ill 

SEMICONDUCTORS 
UI-SSI-202 DTMF tone decoder, 

Integrated circuit 
U2--4039B quad 2-input CMOS NAND 

gate, integrated circuit 
U3-74175 quad D flip-flop with clear, 

integrated circuit 
U4-U6-MOC3010 Triac-driver 

optoisolator/coupler, integrated circuit 
TR1-TR3-6-amp, 400-PIV Triac 
LEDJ-Miniature red LED 
LED2-LED4-Mmiature green LED 

RESISTORS 
(All fixed resistors are V4-watt, 5% 

units .) · 
Rl-22,000-onm 
R2- R5-1000-ohrn 
R6-R8-330-ohm 
R9- R11- 180-ohm 
Rl2-l-megohm 

ADDITIONAL PARTS AND MATERIALS 
Cl-0.03-j.LF, ceramic-disc capacitor 
C2-2-~J.F, 16-WVDC, electrolytic 

capacitor 
Jl-Phono jack 
NE1-,.NE3-Neon lamp 
SOI-S03-U7-voJt 3-terminal AC 

socket 
PLI-117-volt 3-terminal molded AC 

power plug with line cord 
PSl--6-volt DC wall adapter 
Sl-S4-SPST switch 
XTALI-3.579~MHz colorburst crystal 
Pertboard materials, metal enclosure, 

wire, solder, hardware, etc. 
Note: The SSI-202 DTFM tone decoder 

may be ordered for $12.00, plus $2.00 
shipping and handling, from 
Syntronics, 2143 Guaranty Drive, 
Nashville, TN 37214; Tennessee 
residents p,!ease add 7Vz% sales tax : 

small-diameter, shielded, phono cable 
to minimize AC hum and RF pick-up, 
which could cause tone distortion and 
unreliable operation. 

The answering machine case will 
need to be opened and a small phono 
jack installed that connects to the exist
ing two speaker leads inside the case. 
Another phone jack in the decoder 
case accepts the other end of the ca
ble. 

There are other methods of automat
ic answering of the phone, but those 
get somewhat complicated and can 
be expensive if certified equipment is 
used to detect the ring and take the 
phone off-hook. I've seen several cir
cuits of that type that use a neon bulb 
that activates a light sensitive diode 
and relay. 

If you don't want to open up the of
fice answering machine, it is possible to 
simply conn'ect the tone through a 
small mike and op-amp. You could ex
periment on your own if an answering 
machine is not available, but the use of 
a certified answering machine as de
scribed simplifies the installation pro
cedure and is a very reliable way of 
making that connection. 

Turning the Computer and Modem 
Off. The need to power down the 
modem and computer is just as impor
tant as turning it on. That's done by 
hanging up and calling the number 
back and pressing the 8 key on the 
telephone keypad. The tone produced 
by the 8 key places a high at the cath
odes of the optoisolator/coupler inter
nal LED's, thereby deactivating the 
optocouplers. That in turn, removes the 

. gate trigger from the Triacs, so that on 
the next transition of the AC waveform, 
the Triacs are deactivated. And that re
sults in power being removed from the 
sockets and, by extension, the devices 
connected to the sockets. 

That can be difficult since your de
coder circuit is connected to the an
swering machine which no longer will 
get to answer the phone if your modem 
is answering on the first ring. You must 
instruct your modem by way of the 
Hayes ''AT" software commands (while 
the computer is running) that you do 
not want it to automatically answer. The 
comr:nand for this is ATSO = 0$0d. 
There are several ways that this can be 
accomplished. Here's how I do it: I use 
Bitcom as my communications pro
gram, but others will work fine since 
many have the same file and switch 
capabilities. 

The remote location's modem auto
answer switch is set to the "no auto
answer" position. The program must 
switch the modem over to automatic 
answer when it boots up. As stated pre
viously. the autoexec.bat file at the start 
of the procedure begins by loading an 
automatic answer file that avoids the 
menus and goes directly to the con
nect mode with the automatic answer 
feature selected for the modem. 

When you hang up the phone on 
your end of the communication link, the 
modem will use a hang-up string that 
resets the modem back to the switch 
settings. The modem will now not an
swer when the phone rings, and the 
answering machine will allow you to 
enter the power-down code. Press an 8 cO 
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ELECTRONICS I 
CoiiDesignand 
Construction .......... 

... 0 160-COIL DESIGN & 
CONSTRUCTION MAN
UAL ..... $5.95. How to 
make RF, IF, audio and 
power coils; chokes and 
transformers. Practically 
every possible type is dis
cussed . 

0 BP87-50 SIMPLE LED ... 
CIRCUITS, BK 2 ..... $5.50. 
Fifty more uses for the sim
ple LED. Combine this book 
with BP42 and you' ll have a 
file of tOO useful LED ap
plications. 

... 0 BP45-PROJECTS IN 
OPTOELECTRONICS ..... 
$5.50. Describes a number 
of projects including infra
red transmitters, modulated 
light transmission and pho
tographic projects. 

0 BP33-ELECTRONIC ... 
CALCULATOR USE.RS 
HANDBOOK ..... $5.75. 
Presents formulae, data, 
methods of calculation, 
conversion factors, etc., 
with the calculator user es
pecially in mind, often illus
trated with simple exam
ples. 

50(FET)Field 
Effect Transistor 
Projects 

... 0 BP39-50 FET TRAN
SISTOR PROJECTS ..... 
$5.50. Th e projects de· 
scribed in this book include 
RF amplifiers and convert
ers, test equipment and re
ceiver aids, tuners, re
ceivers, mixers and tone 
controls and a variety of 
other circuits. 

D #219-SOLID STATE ... 
NOVELTY PROJECTS ..... 
$4.95. How to build a 
number of novelty projects 
including a musical instru
ment played by reflecting a 
light beam with your hand, 
water warbler for pot plants, 
musical tone generator, 
touch switch and more. 

MAIL TO Electronic Technology Today Inc. 
PO Box 240 
Massaoequa Park. NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 

I 
I 
I 

$0 .01 to $5.00 $125 $30.01 to $40.00 $5.00 
$5.01 to 10 00 $2.00 $40.01 to $50.00 $6.00 
$10.01 to $20 .00 $3.00 $50 .01 and ·above $7.50 
$20.01 to $30 .00 $4.00 
SORRY, No orders accepted outside of USA and 
Canada 
Total pnce of merchandise . 
Shipping (see chart) 

Subtotal 
Sales Tax (NYS only J 

Total Enclosed 

$ _ __ _ 
s ____ _ 
$ 
$ 

$ 

~~ I 
Address I 
City ___ State _ _ __ Zip I _______________ J 

COMPUTER SWITCH 
(Continued from page 55) 

and hang up. Your computer equip
ment will now be off and the decoder 
circuit will still be on and awaiting your 
next call. 

Remote Access Software. The aver
age modem communication software 
will not allow remote access to the 
computer's operating system. Several 
commercial software packages are 
sold specifically for that purpose. Two 
popular ones are Carbon Copy and 
PCAnywhere. There are even good 
shareware packages available that al
low remote access such as Tandem 
and Telereplica, which can be easily 
downloaded from many bulletin 
boards. In any event. your selection 
should include one that has the pass
word, answer, and hang-up string func
tion. 

Some programs called "doors" will 
attach to your regular communications 
software and will allow regular commu
nications to provide a secondary func
tion to allow remote-access capability. 
The host computer (the one being ac
cessed) can then be controlled, 
searched, and files down loaded or up 
loaded while using your favorite 
modem program. Again, whatever 
modem program you use should be 
capable of setting both the answer 
string and the hang-up string, which 
can be used to control the auto-answer 
feature of the modem. 

Check Out and Troubleshooting. It is 
most likely that the circuit will work prop
erly on the first try. But just in case it 
doesn't. here are a few things to look for 

~:., 

on two 
perfboard; one section containing the 
decoder/latch portion of the project, and 
the other containing the optocoupler!Triac 
portion of the unit. Point-to-point wiring 
was used to interconnect the board
mounted components. 

if the circuit does malfunction! Of 
course, such things as chips inserted 
backward and leads going to the 
wrong pins could be possible causes. 
Those possible trouble sources should 
be checked out before powering up 
the circuit. (I learned to do this after 
blowing several expensive IC's by think
ing that I could always check for those 
types of problems if the circuit failed to 
work.) 

Double check to be certain that S1 is 
in the ON position. If so, check S2-S4 to 
make sure they are not in the "bypass" 
mode. Usually, the most common mal
function will be no activation of one or 
more of the Triacs when a tone is en
tered. A good logic probe can be used 
to show if the tone decoder (U1) is pro
ducing the DAV latch pulse at pin 14 
each time a key is pressed. If not. press 
the 1 key on the keypad while the an
swering machine is recording a mes
sage and place the probe on pin 1 of 
U1. A high state should be produced 
each time the key is pressed. 

Another probable cause of a mal
function is that the tone is not properly 
reaching U1. Try tuning up the volume 
slightly on the answering machine. If 
that doesn't help, try turning the volume 
down; the volume may be too high, 
distorting the signal. Then try a different 
capacitor value for C1.1f U1 seems to be 
functioning properly, place your probe 
on pin 9 of U3 to verity that the DAV 
pulse fed through U2-a and U2-b is 
reaching the latch. If not. check the 
wiring on pins 3 and 4 of U2. 

If each time the tone is released, LED's 
D2-D4 go out. check for a constant 
high at pin 1 (clear) of U3, which must 
have a high for the latch to hold the 
data. Otherwise, the latch just follows 
the clock. 

The optoisolators/couplers (U4-U6) 
could be bad if data seems to be get
ting to them but they are not respond
ing. If you are sure of your wiring and 
only one Triac seems to be malfunc
tioning, try switching them. Make sure 
the power is off before working on the 
Triac board. 

Conclusion. Like the telephone, this 
can be a very useful device. It is not a 
toy and could be a very useful part of 
every serious communications system. 
The circuit will pay for itself the first time 
you don't have to drive to the office to 
get a file from the computer. But it also 
saves time, effort. and wear and tear on 
the computer and even more impor
tant. your nerves. • 




